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(25 B.C.—40 A.D.) 


ALTHOUGH not a medical man, it was Celsus who compiled the 
earliest known scientific medical work in Latin. De Re Medica, 
assembled largely from Greek sources, is regarded as one of the 
best textbooks of the period. Two parts of its eight divisions are 
concerned with surgery. The most remarkable operation de- 
scribed by Celsus is the excision of the thyroid gland for the 
treatment of goitre. He also describes plastic operations on the 
face and mouth and technics adopted for the removal of tonsils 
and for penetrating wounds of the abdomen. Reference is made 
to the use of metallic sutures by surgeons of that early time who 
used “gold and iron” threads. For nearly a hundred years after 
Celsus’ death, no Latin surgical works of importance are known 
to have been written. 
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D&G THERMO-FLEX* CATGUT 


PROVIDES... 


70 Suture-Needle Combinations 


Over 70 Atraumatic* suture-needle combi- 
nations to meet the requirements of every 
type of surgery in which catgut is indicated. 


Maximum Flexibility 


... practical without sacrifice of other 
equally essential characteristics. 


Absolute Sterility 

... assured by heat applied at temperatures if 
exceeding the most rigid bacteriologic re- 
quirements. 


Constant Strength 

... assured by exacting manufacturing con- 
trols that establish uniform normal moisture 
content. Unaffected by age, climate or light. 


D &G THERMO-FLEX CATGUT possesses a rigidly controlled 
balance of qualities recognized as essential to correct suture 


behavior and unfailing dependability. 


DAVIS & GECK, INC. “@ 
BROOKLYN 1, NEW YORK. 


*Registered Trade-mark 
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Crystalline Procaine Penicillin G in Oil 
(300,000 units per cc.) 


With Aluminum Monostearate 2% 


Bristol’s new penicillin repository product provides these 
unique features: 


| A free-flowing, liquid product which remains constantly 
in suspension. 


? Exceptionally sustained concentrations of penicillin 
in the blood. 


3 Complete uniformity of dosage. 


| Maximum ease of withdrawal and 
injection. 


Available through your usual 
source of supply in vials 
containing ten I cc. doses 

of 300,000 units per cc. 


LABORATORIES INC. 
SYRACUSE, NEW YORK 
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FOR BETTER CONDUCTION ANESTHESIA 


Quicker onset of action, more profound anesthesia, 
and greater duration of effect characterize ‘Metycaine’ 
Benzoate 
Hydrochloride, Lilly) as compared with procaine. 
Clinical experience with ‘Metycaine’ has also shown 
remarkable uniformity of analgesia, with toxicity 


no greater than that of procaine. 


‘Metycaine’ is available in a variely of ampoules 
suitable for topical, spinal, infiltrational, regional, 
and caudal anesthesia. Complete information 


is available upon request. 


ELI LILLY AND COMPANY 


INDIANAPOLIS 6, INDIANA, U.S.A. 
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Preoperative sedation and analgesia — 


ey: relieves pain — relaxes spasm. Virtually 
Ce no risk of respiratory depression. Also 


Warning: May be habit forming excellent for postoperative use. Average 
Narcotic blank required adult dose: 100 mg. 


Ampuls 2 cc., 100 mg.; tablets 50 mg. 


DEMEROL’/ HYDROCHLORIDE 


Brand of meperidine (isonipecaine) hydrochloride 


New York 13, N.Y. Winpsor, ONT. DEMEROL, trademark reg. U. S. & Canada 
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General information 


does not hold itself responsible for any 

statements made or opinions expressed 
by any contributor in any article published 
in its columns. 

Articles are accepted for publication with 
the understanding that they are original con- 
tributions never previously published. All 
manuscripts are subject to editorial modifi- 
cation, and upon acceptance become the 
property of THE AMERICAN JOURNAL OF 
SURGERY. 


T:: AMERICAN JOURNAL OF SURGERY 


A reasonable number of illustrations are 
supplied free of cost; special arrangements 
must be made with the editor and publishers 
for excess illustrations and elaborate tables. 

Reprints are furnished on order. Prices 
are quoted when articles are in page form. 

Material published in THE AMERICAN - 
JOURNAL OF SURGERY is copyrighted and may 
not be reproduced without permission of the 
publishers. 

Change of address must reach us by the 
15th of the month preceding month of issue. 


PREPARATION OF MANUSCRIPTS 


Text. Manuscripts are to be typewritten, 
on one side of the paper, with double spacing 
and good margins. The original should be 
sent to the editor and a carbon copy retained 
by the author. 


Illustrations. Illustrations must be in the 
form of glossy prints or drawings in black 
ink (never in blue). On the back of each 
illustration the figure number, author's 
name and an indication of the top of the 
picture should be given. Legends for illus- 
trations are to be typewritten in a single list, 
with numbers corresponding to those on the 
photographs and drawings. Please do not 
attach legends to the pictures themselves. 


Bibliographies. Bibliographic references should 
be at the end of the manuscript and not in 
footnotes. Each reference should include 
the following information in the order indi- 
cated: Name of author with initials; title 
of article; name of periodical; volume, page 
and year. The following may be used as 
a model: 


Puangur, Louis E. Indications and technique. 
Am. J. Surg., 25: 446, 1937. 
The author should always place his full address on 


his manuscript. 


The subscription price of THe AMERICAN JOURNAL OF SurR- 
GERY, is $12.00 per year in advance in the United States; 
$14.00 in Canada and Pan-American countries and $15.00 in 
foreign countries. Current single numbers $2.00. All Special 
Numbers $4.00. Prices for such back numbers as are available 
will be quoted on request. 


Address all correspondence to 


The American Journal of Surgery 


49 WEST 45TH STREET - NEW YORK 19 
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BAXTER 


STOPPER 
Since Baxter introduced the closed system, the Fuso-Flo 
stopper is the most important new step in making 
blood and plasma infusions trouble-free. This exclusive 
Baxter feature provides efficient preliminary straining, Nap 
prior to filtration. It assures proper, uninterrupted flow i 
regardless of condition or age of blood or plasma. 
Fuso-Flo is another example of continuing Baxter research 


and development in parenteral therapy. No other 
method is used in so many hospitals, 7 


Manufactured by 
spa BAXTER Laboratories 
Morton Grove, Illinois Acton, Ontario 


Produced and distributed in the eleven western 
states by DON BAXTER, Inc., Glendale, Californie 


AMERICAN HOSPITAL SUPPLY CORPORATION 


Distrisutors EAST OF THE ROCKIES e GENERAL OFFICES: EVANSTON, ILLINOIS 
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PREDICTABLE ABSORPTION... 


proved in practice 


Some suture qualities—such as 
sterility and adequate tensile 
strength—are “musts” because 
of U.S. P. requirements. Other 
qualities, such as smoothness and 
pliability, you can take for granted 
in Curity Catgut. 


But a most important quality in 
Curity Catgut escapes the hand and 


Curity Suture Laboratories 


CH. ..1O ESTABLISH A FINE BALANCE 
OF NECESSARY CHARACTERISTICS 


" ORDER THROUGH YOUR DEALER 


& 


Division of The Kendall Company, Chicago 16 


the eye. It shows up in surgical use— 
where it counts most. It is predictable 
absorption, and it is your assurance 
of maintaining wound closure, with- 
in a wide margin of safety, until in- 
creased wound tissue strength ren- 
ders the suture no longer necessary. 
That’s why surgeons everywhere 
count on Curity Catgut for superla- 
tive performance. 


Predictable absorption is no accident. Curity Suture Labora- 
tories’ years of research in the chemistry and physics of catgut 
have resulted in major contributions to improved catgut proc- 
essing. You can use Curity sutures confidently. 


SUTURES 
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Designed for 


GYNECOLOGIC - NEUROSURGICAL - ORTHOPEDIC APPROACHES 


The “AMERICAN postwar 
LUMINAIRE 


(Model DMC ) 


exclusively features a unique combination 
track and offset mounting which provides for 
height adjustment over the operative site, 
and for complete flexibility of illumination 
from any desired angle in both vertical and 
horizontal planes. 


The importance of true horizontal ap- 
proaches plus uniform intensity of illumina- 
tion at varying table heights are apparent... 
engineering achievements found only in the 
“American” Luminaire. 


WRITE TODAY for litetature describ- 
ing other combined advantages— 


- @ Choice of Light Intensities before and 
during the Operation 


@ Unsurpassed Shadow Reduction 
@ Diagnostic Color Control 
@ Scientific Heat Control 
© Head End and Dual Control 


AMERICAN STERILIZER COMPANY 


Erie, Pennsylvania 


DESIGNERS AND MANUFACTURERS OF SURGICAL STERILIZERS, TABLES AND LIGHTS 
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Brown Milled (bonded) 
White Latex 
Brown Latex! 


THE GUIDING HAND 


The finger tip that guides the sharp curette in remote cavities must not be 
hampered by a dulled tactile sense . . . The surgeon’s fingers are his 
‘“‘eyes”. . . He needs the sure touch made possible by SEAMLESS “‘gloveless 
gloves.” Extreme thinness is made possible by a special additive—exclusive 

with SEAMLESS. SEAMLESS Standard Surgeons’ Gloves have unusual 
strength to withstand repeated sterilization. That means true 

economy! Available through leading Hospital Supply Dealers. Ql YQ, 


FINEST QUALITY SINCE 1877 In Wi 


| SURGICAL RUBBER DIVISION By 


NEW HAVEN 3, CONN., U, & A, 


© The Seamless Rubber Company 
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‘TRUE SURGICAL STERILIZATION of delicate steel 
instruments and keen cutting edges must 
embrace the total destruction of vegetative 
bacteria, spore-formers and their spores. 
Surgical sterility must be attained within a 
reasonably short period of time to be prac- 
tical for hospital purposes. The medium or 
method employed should offer complete 
protection against rust or corrosive damage 
to the factory-new qualities of such instru- 


FOR THIS VITAL PROBLEM 
..- only one satisfactory SOLUTION 


BARD-PARKER 
FORMALDEHYDE GERMICIDE 


ments, leaving their efficiency and life ex- 
pectancy unimpaired. 

The bactericidal and sporicidal potency of 
B-P Germicide accomplishes the destruction 
of pathogenic vegetative bacteria within 5 
minutes ... the most highly resistant spores 
of Cl. tetani in 3 hours. It will not rust, 
corrode or otherwise damage delicate steel 
instruments or keen cutting edges. NO METH- 
OD OR MEDIUM EXTANT PROVIDES THESE COM- 
BINED, EQUIVALENT PROPERTIES. 


p-PAR 
MICIDE 


DE GER 
moots ali exacting req 


Réquest literature through your dealer 
or write us direct 
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L STERILIZATION KNOW THe 
_ PARKER, WHITE & HEYL,INC.. 4 
A BARD =P AIR) ER PRODUCT 


Designed primarily fo meet 
the exacting requirements 
of urologic electro-surgery, 
this WAPPLER SURGICAL 
UNIT combines great power 
with precise and blended 
control (when required) of 


cutting end coagulating 
currents in any proportion desired. For 

transurethral resections, and other urologic 

procedures, this high frequency unit cuis 

and coaguiates with such ease and speed as 

Splashprool Footswitch permits to expedite materially the most difficult tech- 
_yeady current selection and control niques: When the employment of fissue cut- 
by operator, once rheostais are set. ting and haemostatic currents ig indicated in 
; other fields, such as General, Thoracic, Proc- 

tologic, Ophthalmologic Surgery, etc, the 

remarkable simplicity of control, complete 

dependability and uniformly excellent 

results achieved with the WAPPLER C-263 


recommend it as the instrument of choice. 


AMERICAN CYSTOSCOPE MAK 


41 PATAYETTE AVE. FREDERICK J. WALLACE, Pre 
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@ With prophetic vision, those who have guided the 
destiny of Kny-Scheerer products have regarded 
“Service” as essential to professional good-will as 


the dependable quality of their surgical instruments. 
@ Service—in the Kny-Scheerer tradition, goes fur: 
ther than its general commercial implication. It is a ; | 
willingness to assist the surgical dealer in obtaining 
what may seem unobtainable. No request from a sur- : ; 
gical dealer is ever considered too small . . . no effort | 
too great, if a service can be rendered to the surgeon 
and the hospital. 
KNY-SCHEERER CORPORATION 
: 483 First Avenue, at 28th Street ° New York 16, N. Y.° 
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TRASENTINE-PHENOBARBITAL 


RELAXES 


of SMOOTH\ MUSCLE 


Trasentine acts selectively on the smooth muscle “receptive 
substance” associated with parasympathetic nerve endings in the 
abdominal viscera—a fact that explains the relative 

absence of those side effects so often produced by atropine or 
belladonna. The neuro-musculotropic action of 

Trasentine is enhanced by the mild sedative effect of 
phenobarbital. 


Trasentine-Phenobarbital tablets contain Trasentine 50 mg. 
with phenobarbital 20 mg. 

e Trasentine is also available without phenobarbital in tablets of 75 mg., 
suppositories of 100 mg., and ampuls of 50 mg. 


7 


TRASENTINE (brand of adiphenine) Trade Mark Reg. U.S. Pat. Off. 


@® CIBA PHARMACEUTICAL PRODUCTS, INC., SUMMIT, NEW JERSEY 
2/1376M 


15 


| 
Bt 
| | 
| | | 
— 
be 
7 
“lis, 
rae 
: 
C b 


in 10 


The Castle Washer-Sterilizer washes and 
sterilizes surgical instruments in 10 min- 
utes .. . doing away forever with the un- 
certainty of the traditional and time-con- 
suming methods of scrubbing and steriliz- 
ing at low temperature levels. Operating 
at 270° F., it achieves safer, more positive 
sterilization than ever before possible. 

In a single, completely automatic opera- 
tion, it performs all the steps concerned 
in washing and sterilizing instruments and 
disposing of waste matter . . . leaving the 
instruments sterile and dry, ready for im- 
mediate use by the surgeon. It eliminates 
the danger of transmitting post-operative 
infection to the surgical patient through 
instruments which have previously been 
used in “dirty” cases. 

For full details of this time and labor- 
saver in the Surgery, see your Castle 
dealer or write: Wilmot Castle Company, 
1149 University Avenue, Rochester 7,N. Y. 


“Because our Surgeons demand a quick, aseptic technic . . . 


we wash and sterilize instruments 


minutes” 


2. Clean sterile instruments ready in 10 min., 
easily transported in convenient container. 


LIGHTS AND 
STERILIZERS 
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Individual aluminum- 
foil envelope is cut open 
along the dotted line on J 
the lengthwise lamina- 
tion with sterile scissors. 


always ready! 


always sterile! 


—for Local Application as Dressing, 
Covering or Packing 


Wherever a bland, non-adherent, non-irritant 
dressing may be required for burns or 
wounds—VASELINE* Petrolatum Gauze 
Dressings in Individual Sterile Packages are ever 
ready for instant use anywhere, any time! 

a Each Baybank Dressing is a 3” x 36” strip of 


2. With sterile forceps, 
one end of Vaseline* 


Vaseline sterile, fine-meshed absorbent cotton gauze, 
Dressing eet, Petrolat sing uniformly saturated with sterile petrolatum, 


accordion-folded and heat-sealed in a 
emer moisture-proof, aluminum foil envelope. 
Baybank Dressings are handy for physicians’ 
pleated portion ie with- bags, first-aid kits, ambulances, emergency wards, 
drawn). , SEE INSTRUCTIONS ON REVERSE ro 4 operating rooms, etc., and may be used at the 
Site of an accident in factory, home or street—as 

well as in the hospital or doctor’s office. 

They can be used for a variety of indications 

by general practitioner, surgeon, 

industrial physician, et al. 


with other hand. The 
emerging end of dress- 


3. Application can _be 


BAYBANK PHARMACEUTICALS, INC. 


Division of Chesebrough Mfg. Co. Cons'd 
17 STATE STREET, NEW YORK 4, N. Y. 


*Trade-Mark Reg. U. S. Pat. Off. 


4. Close-up of filling 
operation by hooded and 
sterile-gowned operator, 


ing machine, under ultra- 
violet lamps and glass 
shield. 


Baybank Pharmaceuti- 
cals, Inc.—a subsidiary of 
the world-famous Chese- 
brough Mfg. Co. Cons’d 
—has been established to 
bring to the medical pro- 
fession a series of dis- 
tinctively new ethical 
medicaments, progres- 
sively formulated, au- 
thoritatively tested, and 
of lasting merit. 


Petrolatum Gauze Dressings 
in individual Sterile envelopes 
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Roentgenogram without Lipiodol 
(1533 —M— 4/5/1946) 


Alteration in function as well as structure 


is graphically portrayed in X-ray studies of the acces- completes 


sory nasal sinuses with Lipiodol. Sharp contrast 
gives excellent structural outline. Displacement and the 
emptying characteristics readily determine functional 


aberrations, thus completing the diagnostic picture. 


In addition, its usefulness in bronchography, (lia gnostic 


utero-salpingography and sialography, further estab- 


lishes Lipiodol as an important adjunct in 


diagnostic roentgenography. picture | 


A contrast medium of choice because... 
Firmly-bound 40% iodine in poppyseed oil in- 
sures uniform radiopacity. 


Its viscosity produces clear delineation with- 
out excessive ‘‘pooling’’. 


chlorine or its derivatives. 


Bland Lipiodol insures minimal irritation to 


3 Exclusive formulation does not involve use of 
4 mucous membranes. 


*Lipiodol is the registered trade-mark for the orig- 
inal product created by Lafay. This product alone 


can bear the name Lipiodol. Made in the U.S. A. 
Available in a variety of ampule sizes and 20 cc. 


multiple dose vials. 


E. FOUGERA & C0., INC. 75 Varick Street, New York, N. Y. 


Canadian Distributors: Vinant, Ltd., 200 Vallee St., Montreal, Canada 


Roentgenogram with Lipiodol 
(1533 —M— 4/15/1946) 
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@ stable in storage 


£: @ easily administered 


@ quantitatively absorbed 
high potency 
vitamin B complex 
a & ascorbic acid 
LYO B-C Principal B-Complex Factors and Ascorbic Acid provides an accurate and 
sed positive means of treatment with the essential, water-soluble vitamins. + Preserved by - 


the lyophile technic, indefinitely stable without refrigeration, and conveniently ad- 


ministered by intramuscular or intravenous injection, or addition to intravenous 


4 infusions, LYO B-C Vitamins assure total absorption of vitamins B,, Be (G), Beg, C, 
- calcium pantothenate, and niacinamide. The dose is received quantitatively, thus 
avoiding the uncertainty and inefficiency of enteric absorption. » LYO B-C Vitamins 
are indicated for high potency treatment of water-soluble vitamin deficiencies 


encountered in surgery and in medical practice. Sharp & Dohme, Philadelphia 1, Pa. 


Each 5-cc. ‘VacuLe’ vial contains: 


Thiamine hydrochloride (vitamin B,) . . ........ 100 mg. 
Pyridoxine hydrochloride (vitamin B)) ......... 10 mg. 
Calcium pantothenate .... . 


LYO 


Principal B-Complex Factors and Ascorbic Acid 
For Parenteral Use 
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book on a much neglected subject 
is both a joy and doubly welcome. Such a 
work has been published by The Macmillan 
Company. It is entitled “‘The Aseptic Treat- 
ment of Wounds” by Carl W. Walter, Assist- 
ant Professor of Surgery, Harvard University, 
and the illustrations were done by Mildred B. 
Codding, Surgical Artist, Peter Bent Brigham 
Hospital. This monograph is an attempt, and a 
successful one, to correlate the knowledge and 
effort of all who contribute toward the aseptic 
treatment of wounds. 

It was written primarily to serve as a text for 
medical school courses, but we are sure interns, 
surgical residents and trained surgeons will find 
a copy of this book a valuable possession; and 
we strongly urge every one, physician and 
nurse, who is connected in any manner with 
the surgical domain to own and carefully read 
this remarkable work. Although the technic 
described is that elaborated at the Peter Bent 
Brigham Hospital and expresses the surgical 
philosophy of Harvey Cushing and Elliott C. 
Cutler, any one employing one of several other 
accepted technics will study this book with 
profit. 

Some of the chapter headings are: The 
Importance of the Aseptic Treatment of 
Wounds, The Development of the Concept of 
Sepsis, Chemical Destruction (Physical In- 
struction in another chapter) of Bacteria, 
Chemical Disinfection of Instruments, Sterili- 
zation by Steam, Sterilization by Dry Heat, 
Disinfection of the Skin, Operating Room 
Technic, Preparation of Parenteral Fluids, 
Hospital Infection of Wounds, Maintenance of 
Sterilizing Equipment, etc. There is an ample 
Index. Elliott C. Cutler says in the Foreword, 
““This is but a small volume (372 pages) and its 
contents should be known to everyone who 
takes upon his shoulders the responsibility of 
opening the human body. There can be little 
excuse now for sepsis following an operation of 
election, since the methods of avoiding it are 


Outside the Ivory Tower 


presented here in simple words and with com- 
plete explanation. . ” The illustrations are 
superbly done. Truly this is a book marked a 
“must.” 


NDISCRIMINATE substitution of practical nurses 
I for registered professional nurses to take 
over the major part of ordinary bedside nurs- 
ing, as suggested by Dr. Morris Fishbein of the 
American Medical Association, was assailed by 
Ella Best of the American Nurses’ Association 
as “‘detrimental and dangerous” to a patient’s 
health. Her opposition to Dr. Fishbein’s views, 
which appear as an editorial in the health 
magazine, Hygeia, was made known in a tele- 
gram sent to Dr. Fishbein: ‘“‘May we respect- 
fully suggest that the solution of the nursing 
crisis does not lie in the training of more 
practical nurses to take over the major part of 
bedside nursing in hospitals, as you were quoted 
by the Associated Press with a Chicago dateline 
as saying in Hygeia. We recognize that practi- 
cal nurses fulfill a needed function but not this 
one. This step would be extremely detrimental 
and dangerous to a patient’s welfare,” Miss 
Best wired. “In time of critical shortage of 
doctors it was not suggested that first aid 
technicians be substituted in their place. The 
same parallel exists between practical and 
professional nurses. . . . 


IBA Pharmaceutical Products, Inc., have 
brought out a new book of over 300 pages 
entitled, ‘‘ Refresher Course in Male Hormone 
Therapy.” It contains abstracts of the litera- 
ture on this subject over a four-year period. All 
material has been taken from accepted medi- 
cal publications. The book has been compiled 
to provide physicians with a comprehensive 
reference to the experimental work performed 
as well as the therapeutic uses of the male 
sex hormone. This well prepared book is made 
available to the profession without charge and 
will be sent to any physician requesting it. 


(continued on page 36) 
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MEAT 
And Che Surgical Patient 


New knowledge regarding the significance of protein 
imbalance in the presence of surgical affections has 
profoundly influenced the management of the surgical 
patient. 


Many conditions calling for surgery, such as peptic 
ulcer, cancer of the gastrointestinal tract, affections of 
the biliary tree, or bowel obstruction may lead to protein 
imbalance. Severe burns and major traumas usually are 
associated with considerable protein loss. The operative 
procedure, intended to correct the situation, initially only 
adds to the protein drain. 


The protein-deficient patient is always a poor surgical 

risk, predisposed to shock and more vulnerable to in- 

‘ fection and other complications. Gastrointestinal anasto- 

moses, for instance, may fail to function properly because 

of edematous occlusion of the stoma. Healing may be 
seriously impaired and convalescence delayed. 


To make the patient a better risk, and to accelerate 
recovery, diets high in biologically complete protein are 
now routinely instituted before elective surgery is under- 
taken. Convalescence appears to progress better when a 
high protein diet is speedily resumed postoperatively. 


Protein losses or deficiencies should be corrected by 
oral feeding of natural foods whenever feasible.. 


Meat, an excellent, highly digestible source of biologi- 
cally complete protein, is particularly desirable in the 
patient’s diet. It is usually well tolerated before surgery ~ 
and can be given after surgery as soon as solid foods are iy 
permitted. 


The Seal of Acceptance denotes that the nutri- 
; tional statements made in this advertisement eat! 
are acceptable to the Council on Foods and 3am 
Nutrition of the American Medical Association. aca 


American Meat Institute 
Main Office, Chicago... Members Throughout the United States 
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of Memlbutals 
Chintcal llies 


SEDATIVE 
Cardiovascular 


Hypertension! 

Coronary disease® 

Angina ! 

Decompensation 

Peripheral vascular disease 


Endocrine Disturbances 
Hyperthyroid 
Menopause—female, male 


Nausea and Vomiting 


Functional or organic disease ‘acute 
gastrointestinal and emotional) 

X-ray sickness 

Pregnancy 

Motion sickness 


Gastrointestinal Disorders 
Cardiospasm? 
Pylorospasm? 
Sposm of biliary tract? 
Spasm of colon 
Peptic ulcer? 
itis? 
Biliory dyskinesia 
Allergic Disorders 
Irritability 
To combat stimulation of 
ephedrine alone, ete.5.! 


Irritability Associated 
With Infections! 


Restlessness and Irritability 
With 


Central Nervous System 
Paralysis agitans 

Chorea 

Hysteria 


Delirium tremens 
Mania 


Anticonvulsant 


Traumatic 
Tetanus 
Strychnine 
Eclampsia 

Status epilepticus 
Anesthesia 


HYPNOTIC 
Induction of Sleep 


OBSTETRICAL 

Nausea and Vomiting 
Eclampsia 

Amnesia and Analgesia® 


SURGICAL 
Preoperative Sedation 
Basal Anesthesia ~ 
Postoperative Sedation 


PEDIATRIC 

Sedation for: 

Special examinations 

Blood transfusions 

Administration of parenteral fluids 

Reactions to immunization 
procedures 

Minor surgery 


Preoperative Sedation 


Nembutal alone or !Glucophyl- 
line® and Nembutal, 2Nembutal 
ond Belladonna, 2Ephedrine and 
Nembutal, ‘Nembudeine®, 
5Nembutal and Aspirin, ‘with 
scopolomine or other drugs. 
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product 
put to 

many 
uses 


Many and varied, too, are the uses of short- 
acting Nembutal—more than 44 uses so far—described in over 460 reports. 
And as the list has grown, more and more physicians have extended the 
use of Nembutal in their practice. It is logical procedure. Their experience 
has shown that adjusted doses can achieve any desired degree of cerebral 
depression, from mild sedation to deep hypnosis . . . that the dosage re- 
quired is only about one-half that of many barbiturates. They have learned 
that, with this small dosage, there is less drug to be inactivated, reduced 
possibility of “hangover,” shorter duration of effect, a wide margin of 
safety, and definite economy to patients. The list of indications at right 
is only partial. If it suggests more ways in which you can effectively use 
short-acting Nembutal—available in 11 product forms—won’t you give it 
a trial in your next few cases? Write for a copy of the new tab-indexed 
booklet, ‘44 Clinical Uses for Nembutal,” containing indications, dos- 
ages, contraindications. ABBoTT LaBoraToriEs, North Chicago, Illinois. 


In equal oral doses, no other 
barbiturate combines QUICKER, 
BRIEFER, MORE PROFOUND EFFECT fhan.. 


(PENTOBARBITAL, ABBOTT) 


HAVE YOU TRIED Nembutal Sodium Suppositories, or palatable Nembutal 
Elixir — when it is not possible or feasible to administer other dosage forms? 
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Easy 


administration 


Ether 


The ease of administration with Ether leads to its choice 
by most anesthetists. Even in the lower stages of deepest 
anesthesia, comparative safety is possible with Ether. 
Anesthesia of any stage can be easily obtained. Ether has 
long been the choice in operations of long duration. 


Mallinckrodt Ether for Anesthesia is known for its un- 
surpassed uniformity in potency, purity and stability. It 
is a product of eighty-one years of Mallinckrodt research 
and precision manufacture. 


The can neck is built to a perfect taper which accurately 
fits a standard cork. It makes possible a secure closure. 


Mallinckrodt Ether for Anesthesia is supplied in 14-lb., 
Y%-lb., 1-lb. and 5-Ib. cans. 


Mallinckrodt’s sound motion pictures “ADVENT OF ANESTHESIA” and 
“ETHER FOR ANESTHESIA” are available to medical societies and other 
professional groups. Write to our St. Louis or New York office for 
details. 


Mallinckrodt Chemical Works 


81 YEARS OF SERVICE TO CHEMICAL USERS 


Mallinckrodt St., St. Louis 7, Mo. 
72 Gold St., New York 8, N. Y. 


CHICAGO © CINCINNATI * CLEVELAND ¢ LOS ANGELES 
MONTREAL PHILADELPHIA SAN FRANCISCO 
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OXYCEL 


absorbable hemostatic 


OXYCEL — Parke-Davis’ oxidized cellulose, available in pads, 
pledgets and strips—controls bleeding which may continue after 
all discernible bleeding points have been ligated. OXYCEL is 
applied as surgical packing both in cavities and in tissues. Left in 
place after applications of gentle pressure, it is promptly and ef- 
fectively hemostatic. Since it does not have to be removed, further 
injury of tissue and fresh bleeding are prevented. Absorption is 
complete without irritation and without delay in soft tissue wound 
healing. Because OXYCEL quickly stops troublesome oozing and 
bleeding not controllable by suture, its use in operating room 
and office facilitates both major and minor surgical procedures, 
appreciably shortening their duration. 


PACKAGE INFORMATION: 


Supplied in individual containers in the 
following convenient forms: 


OXYCEL PADS (Gauze-type) 


OXYCEL PLEDGETS (Cotton-type) 
Sterile 214 in. x 1 in. portions 


OXYCEL STRIPS (Gauze-type) 
Four-ply strips 18 in. x 2 in., 
pleated in accordion fashion 


9 
PARKE, DAVIS & COMPANY - DETROIT 32, MICHIGAN ! 


Sterile 3 in. x 3 in. eight-ply pads 
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BACTERICIDAL 


THE ADVANTAGES OF IODINE 
SIN A NON-IRRITATING BASE 


NON-IRRITATING 


WATER MISCIBLE 


BRAND 


JODINE SOLUSALVE. 


For effective topical antisepsis without smart- 
ing, burning or staining, Vodine Brand Iodine 
Solusalve combines one of the strongest germi- 
cidal agents—iodine — with a bland, water-mis- 
cible, non-irritating base —solusalve. 
VODINE-—lIodine in Solusalve—is indicated 
wherever there is danger of surface infection: 
. infectious dermatoses, cuts, burns, and lacera- 
: Sea / tions. Vodine Brand Iodine Solusalve is not 
ae , injurious to even the most delicate skin and 
may be used safely and effectively under band- 
ages or surgical dressings. 


Samples and brochure 
sent upon request. 


407 SOUTH DEARBORN STREET 
CHICAGO 5, ILLINOIS 
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ORAL ESTROGEN 


an 


(ethinyl estradiol) 


“specially active ... giving 
extraordinarily good results 
by oral administration . . .”* 


Unrivaled potency permits minute 
dosage—measured in hundredths 
of a milligram—for rapid 
alleviation of menopausal distress 
and other estrogen-deficient states. 
Rarity of side reactions is noteworthy 
in therapeutic dosage. Promotion of 
a gratifying sense of well-being is a 
conspicuous feature of EstTinyL ther- 
SS apy. Low cost permits the prescription 

at of EstinyL* to any office patient for 
potent, highly effective, well-tolerated, 
oral estrogén therapy. 


DOSAGE: 

One Estinyt Tablet of 0.02 mg. 
daily. Severe cases two to three 

tablets a day or 0.05 mg. as © 
required; the dosage being re- 
duced as symptoms subside. 
ESTINYL (ethinyl estradiol) 
Tablets of 0.02 mg. (buff) or 
0.05 mg. (pink), in bottles of 
100, 250 and 1000. EstinyL 
Liguip, 0.03 mg. per 4 cc., in 
bottles of 4 and 16 oz. 

1. Zondek, H.: The Diseases of The Endocrine 


*® 
ORPORATION + BLOOMFIELD, NEW JERSEY 


3 IN CANADA, SCHERING CORPORATION LIMITED, MONTREAL 


@ | ESTINYL 
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Cop 


I:on-deficiency anemia is a factor to be considered in 
pre and postoperative conditions. Hence, we suggest 
that you prescribe Copperin routinely for a period 
preceding and following surgery. Copperin stimu- 
lates the hematopoietic : ystem— pro/ides material 
for replacement of hemoglobin—increases the red 
blood cell count. 


Because in Copperin iron ammonium citrate is com- 
bined with the catalyst copper sulphate, there is a 
greater utilization of the iron by the system. For this 
reason the iron content per capsule is purposely 
small—32 Mgm. As there is no stomach irritation or 
constipating effect from Copperin, it is exceptionally 
well adapted to routine use. In two strengths: 
Copperin ‘‘A’’ for adults; Copperin “‘B’’ for children. 


Liberal professional samples gladly sent on request 


MYRON L. WALKER COMPANY, Inc. 
Mount Vernon New York 
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SATISFYING AS 


NOTHING IS SO 


A PIECE OF 
CANDY 


Fustarony satisfaction, the subjective aim of 


eating, is not necessarily achieved by a nutri- 
tionally adequate meal. Even with good proportions 
and amounts of essential nutrients, other requisites 
must be met, Thus, even a well balanced meal may 
be drab and fail to produce the desired palatal 
satisfaction. In such instances, candy usually provides 
the needed finishing touch, and does much to dispel 
gustatory monotony. Not only children but also adults 
appreciate the feeling of — that candy brings 
at such times, 

Because of impaired or inded cppetie many 
hospitalized patients and particularly convalescents 
frequently get little pleasure out of a nutritionally 
adequate dietary. Candy will give such appetites a 
welcome fillip as well as make its own proportionate 
dietary contribution to the extent of its contained 
nutrients and its cdloric value. 


Count 


Candies made with milk, butter, 
eggs, fruits or nuts as well as 
pure carbohydrates present no 
difficulties in digestion, have few 
contraindications when a gen- 
eral diet is allowed, and often 
satisfy when no other compo- 
nent of the dietary can. 


_ NATIONAL CONFECTIONERS ASSOCIATION 


NORTH LA SALLE ST,CHICAGO 2.1L 
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~ @ He too can afford a Unicap* a day... only 2.7¢** 


~*=@ He too can not afford to be without the vitamin adequacy 


made simpler, more certain and more economical 


with a Unicap a day. 


In the past 5 years 2.7c buys less and less food, less shelter 


and less clothes 


BUT 2.7c buys more and more vitamins —all these 


Upjohn 


KALAMAZOO 99. MICHIGAN 


FINE PHARMACEUTICALS SINCE 1886 


Vitamin A __..5,000 U.S.P. units 
500 U.S.P. units 
Ascorbic Acid (C) ..........................-...37.5 mg. 
Thiamine Hydrochloride (3,)-._-..-..---.- 2.5 mg. 
Riboflavin (B.,G) 2.5 mg. 
Pyridoxine Hydrochloride (B,) 0.5 mg. 
Calcium Pantothenate____. 


Nicotinic Acid Amide (Nicotinamide) ...20.0 mg. 


» @ Unicap a day 


* Trademark, Reg. U. S. Pat. Off. **Available in the most eco 
nomical bottle of 250 Unicaps; also in low cost units of 100 and 24 
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IN PEANUT OIL 


Crystalline Procaine Penicillin G in 
Peanut Oil-C.S.C. provides 300,000 
units of penicillin per cc. It is virtually 
pain-free on injection, free flowing, 
heat stable, and contains no wax, 
A single 1 cc. injection (300,000 units) 
produces clinically effective blood 
levels for 24 hours in more than 94 
per cent of the patients. Blood levels 
are plateau-like, sustained, and fully 
adequate. Indicated in the treat- 
ment of most penicillin sensitive 
infections. Average dose, I cc. (300,- 
000 units) daily; in overwhelming 
infection, 2 cc. daily. Supplied in 
economical 10 cc. rubber-stoppered 
vials, each cc. containing 300,000 
units of crystalline procaine penicil- 
lin G with 2% aluminum monostea- 
rate added. 


CEC 


A DIVISION OF COMMERCIAL SOLVENTS CORPORATION 
17 €. 42nd ST., NEW YORK 17, N. Y. 


FOR THE UTMOST IN PENICILLIN QUALITY... SPECIFY CS.C.IN YOUR PRESCRIPTIONS 
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Only CHLOROPHYLL THERAPY 


eombines all these advantages: 


... accelerates healing 

... Stimulates normal cell growth 
... controls superficial infection 
... reduces scar formation 


. nontoxic — bland and soothing 
...» provides symptomatic relief 
deodorizes malodorous lesions 


A 


Painful diabetic ulcer of about 4 months’ duration 
which had not responded to ordinary treatment. Roent- 
genogram showed probable osteomyelitis. This was 
one of 50 cases of chronic ulcers described by Cady and 
Morgan in the April 1948 issue of Am. J. of Surgery. 


Daily Chloresium dressings effected complete heal- 
ing in 10 days. The Clinicians report: “Most (of the 
50) cases constituted long, chronic, refractory problems 
... chlorophyll (Chloresium) therapy relieves subjec- 
tive symptoms, promotes tissue growth and healing.” 


Reports from clinicians emphasize the effectiveness 
of Chlorophyll Therapy as made possible by Chloresium 


BoeuME, E. J. The Treatment of Chronic Leg Ulcers The Lahey Clinic 
with Special Reference to Chlorophyll Bulletin, 4: 242, 1946 
Bowers, Warner F. Chlorophyll in Wound Healing Amer. J. Surgery, 
and Suppurative Disease LXXIII: 37 (1947) 
Capy, J. B. and The Treatment of Chronic Ulcers Am. J. Surgery LXXV: 4 
Morcean, W.S. with Chlorophyll (1948) 
Ganan, E., Kune, P.R. Chlorophyll in the Treatment of Arch. Dermat. & Syph. 
and Finke, T. H. Ulcers 47: 849 (1943) 
Houmes, G. W. and Treatment of Post-Irradiation Am. J. Roentgenol. 
Mue ter, H. P. Erythema with Chlorophyll Ointment 50: 210 (1943) 
LancLeY, W. D. and Chlorophyll in the Treatment of Penn. Med. Journal 
Morcean, W.S. Dermatoses Vol. 51; No. 1 (1947) 
Morean, W. S. Chlorophyll Therapy Guthrie Clinic Bulletin, 
A Review of 114 cases 16: 94 (1947) 


FREE! Complete literature and clinical samples of 
Chloresium Solution (Plain), Ointment and Nasal 


Chiloresi ul mn Solution will be sent upon request. Address. Dept. AS-6 — 
RYSTAN COMPANY, Ine. 


Natural, nontoxic therapeutic chlorophyll preparations. 7 N. MacQuesten Pkwy., Mt. Vernon, N.Y. 
Available at leading drugstores. SOLE LICENSEE — LAKELAND FOUNDATION 
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FROM THE PAINTING BY MARIE 0D. PAGE 


Fred Bates Lund is widely known and respected for 
his distinguished career among contemporary heirs 
to the mantle of Hippocrates. A surgeon and teacher 
of renown, Dr. Lund was born in 1865, and is now in 
his eighty-third year. He is one of the Founders, and 
a Life Member of the American College of Surgeons, 


COURTESY. AMERICAN COLLEGE OF SURGEONS 


Feud Beales g 


From the Series, Great American Surgeons, Published by 


ETHICON SUTURE LABORATORIES, 


DIVISION 


OF JOHNSON & JOHNSON, 


NEW BRUNSWICK, 


which he served as Governor from 1915 to 1927. 

Dr. Lund served for many years on the faculty of 
Harvard Medical School and as surgeon-in-chief of 
Boston City Hospital. He served terms as president 
of the Clinical Congress of Surgeons of North Amer- 
ica and the American Surgical Association. 
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For your most meticulous work, the su- 
ture nurse will prepare Ethicon’s new 
Bonded Catgut. This new strand is the 
result of postwar research in our labora- 
tories. Its built-in tensile strength is 30% 
greater than in sutures previously pro- 
duced. 

Throughout the length of the strand 
you have the advantage of this 30% 
greater strength. 

Throughout the entire strand you are 


USED THROUGHOUT 


assured uniformity of diameter through 
Ethicon’s exclusive Tru-Gauging Process. 

Throughout the full diameter you get 
thorough, even chrome deposition and 
controlled digestion, the result of Ethi- 
con’s exclusive Tru-Chromicizing Proc- 
ess. 

Throughout the strand you get uni- 
form pliability, contributing to easy pull 
through tissue and trouble-free tying of 
single or double knots. 


You now get 30% greater strength— 
proved by Ethicon’s daily tests 


Here’s the mechanically-record- 
ed laboratory proof of Increased 


lege | Wafer long 


Tensile Strength in Ethicon’s 


New Bonded Catgut. 


These tensilgrams are actual 


daily strength tests given each 


lot of sutures. Horizontal red 


lines at numeral 3 mark U.S. P. 


requirements for Knot-Pull 


Strength on Size 00, Non-Boil- 
able Catgut. 


Red curves show breaking 


points. Up to 30% greater 


strength and uniformity of 


strength are strikingly demon- 


strated. Note close grouping of 


breaking points, which indicates 
uniformity of product from 
strand to strand. 


1945 


actors 


ACTUAL STRETCH 


TYPICAL 1947 TENSILGRAM 
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ETHICON SILK AND COTTON SUTURES 


SILK—Prepared especially for the meticulous 
demands of the silk technic. You get more in- 


trinsic strength, and minimal tissue reaction 
with Ethicon’s Tru-Formed Black Braided Silk 


Sutures. 


Ethicon Silk forms smooth, firm knots. It 
has minimal adherence to tissue. 


Ethicon Silk is non-capillary, serum-proof, 
non-toxic, and strictly U.S.P. gauge. 


Ask your O.R. Supervisor for Ethicon Silk. 


COTTON — Ethicon Cotton, U.S.P., is the cul- 
mination of exhaustive laboratory and clinical 
study. It is specially prepared from imported 
100% Egyptian long staple fiber. No talcum 
powder, harsh fillers, or harmful dyes are 


used. It is free from lint and irregularities. 


Tensile strength is 10% to 30% greater than 
ordinary cotton. Sizes are U.S.P.: 4-0, 3-0, 2-0, 
0. If you are a cotton man, try Ethicon Twisted 
Cotton. 


ETHICON SUTURE LAB ATORIES. 


Division of Johnson & Johnson, New Bruns) 


Vorld’s Largest Manufacturer of 
Sutore Lahoratoriés at New Brunswick, Chicago, tL; Brazil; 


$9492. JOHNSON & JOHNSON 


ina; England; Australia 
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SURGERY AND PSYCHOSOMATIC DISEASE 


URING World War 11 the medical 
profession became more acutely 
aware of psychosomatic disease than 

it had been for many years. However, 
this is a matter of terminology rather than 
actuality for the practitioners of medicine 
for generations have recognized that so- 
matic pain may have its origin in psychic 
conflicts. That these psychosomatic phe- 
nomena may simiulate surgical disease is 
not at all surprising when one recognizes 
the protean nature of the symptoms of so 
many of the surgical diseases and how few 
are the objective manifestations. 
Abdominal diseases are expressed in 
the form of pain, alterations in the normal 
gastrointestinal and urinary responses such 
as anorexia, nausea and frequency of 
urination. The objective findings are also 
very few in the form of fever, tenderness 
and splinting of the musculature. With 
the possible exception of fever all of these 
may be present as expressions of psychoso- 
matic disease. Fever may be present in 
minor degrees at the time of ovulation in 
the female and for a variety of minor 
causes including the psychic stress attend- 
ing hospitalization. Selective dyspepsias 
may be an aid in the diagnosis of chole- 
cystic disease yet this also is not infrequent 
in patients with psychosomatic disease. 
How then may the organic disease be 
differentiated from the functional? Cer- 


-tainly all will agree that the operative 


process of elimination is neither the ideal 
nor even often warranted. This is the 
process of exploratory laparotomy, or the 
appendectomy or cholecystectomy for 
chronic but undiagnosed pain. Can the 
psychiatrist answer the question; can he 
differentiate the right lower quadrant pain 
of psychosomatic origin from that of the 
recurrent inflammations of the appendix? 
No! The psychiatrist can locate underlying 
causes for psychic conflicts within the 
patient but usually he requires that the 
clinician eliminate organic causes before 
he begins. Psychic conflicts of some kind 
are undoubtedly present in all humans to a 
greater or lesser degree and can be elicited 
by careful interrogation. That these are 
present does not mean that they are the 
cause of symptoms. One must beware of 
the adage post boc ergo propter boc. The 
psychosomatic patient may also have 
acute appendicitis, chronic cholecystitis, 
carcinoma of the pancreas and even 
carcinoma of the breast. Almost every 
patient who dies of carcinoma of the body 
or tail of the pancreas has been diagnosed 
as a psychoneurotic. 

Wherem lies the answer to this double- 
edged sword of the term psychosomatic 
disease? Now, as it has for previous medical 
generations, it still remains a problem for 
the conscientious investigation by the 
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clinician, namely, careful analysis of the 
pain, its character, timing and radiation; 
a painstaking review of the complete 
anamnesis, again stressing the sequence or 
timing of the symptoms; a complete 
physical examination, utilizing all of the 
art of this procedure as distraction and 
false suggestion. 

These, coupled with all of the refine- 
ments of scientific adjuncts, laboratory 
tests and radiologic studies, will bring to 
light most of the organic disorders. Dis- 
cussion of the special problems with col- 
leagues in the fields of internal medicine 
will further aid in the winnowing of the 
organic from the functional. 

Yet, when all means available for study 


have been exhausted, there will still be - 


patients in whom a failure of diagnosis 
must be admitted. Is the surgeon justified 
in considering his exploratory laparotomy 
a diagnostic procedure? This is an especi- 
ally difficult question in a patient whose 
emotional instability is quite obvious. To 
operate upon such a patient will inflict 
real and perhaps irremediable psychic 
trauma to that patient. To overlook an 
organic lesion will condemn that patient to 
a life of continued suffering if not worse. 
Every surgeon of experience can recollect 


Editorials 


JuNE, 1948 


innumerable instances when he has been 
faced with this question. At present we 
have no answer. The experience and 
acumen of the surgeon, the maturity of 
his reasoning must be called into play. 
If he errs, he will have a sick and dis- 
satisfied patient and he may even be the 
subject of implied ridicule of his fellows. 

Every surgeon is faced with this prob- 
lem. So we must be tolerant when we know 
that others are faced with similar problems. 
When we see patients who have the same 
symptoms after a cholecystectomy as 
before, we realize that one of our fellow 
surgeons faced this problem and decided 
it according to his best judgment. Not 
alone that, but now we must again study 
this patient from every angle to make sure 
again that there is not some organic 
disease before we label them as psycho- 
neurotic. 

The diagnosis of a psychosomatic dis- 
order can be made only after all of the 
studies that can be marshalled to aid in 
diagnosis have been exhausted. And then 
we must be especially alert, lest we ascribe 
any real syndrome, that they may subse- 
quently develop to their psychoneuroses. 


C. BECK, M.D. 
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THE SHIFTING ECONOMIC SITUATION AS A DETERRANT 
TO THE EDUCATION OF THE SURGEON* 


cation of the American surgeon 

must study and evaluate the changes 
which modern economic situations have 
made in hospital practice. Twenty years 
ago a great many of our largest hospitals 
had a major number of so-called charity 
or free beds frequented by the poorer class 
where such people who could not afford the 
services of a private surgeon went to have 
their surgery performed. The teachers of 
surgery in the great schools were very 
jealous of their prerogatives as regards 
these “‘open” or charity beds because this 
was the material which they could utilize 
as they saw best in the final education of 
the young surgeon. 

The education of the surgeon and the 
physician differ essentially, in that al- 
though many may profit from the examina- 
tion of a patient with a cardiac murmur or 
some unusual medical sign, only the person 
who himself conducts the operative pro- 
cedure can fully benefit from that experi- 
ence. This handicraft aspect of surgery is 
something that must be learned and it must 
be learned under the most careful tutelage. 
After several years as an intern or assistant 
resident surgeon or fellow, the young sur- 
geon reaches the point where he cannot 
progress further unless he has individual 
surgical responsibility and the opportunity 
to operate independently and by himself. 
The experience acquired by such opera- 
tions gives to the young surgeon confidence 
and practice which are essential to his final 
development. 

Shifting economic trends now are jeop- 
ardizing the existence of so-called charity 
or “open” beds in many of our greatest 
hospitals, either because the people are in 
large part becoming insured through group 
insurance systems, or because industry is 


A LL those interested in the future edu- 


taking over the care of its laborers and has 
its own doctors to look after them. Such 
patients are now private patients in the 
sense that a contract exists which places 
them under the care of specific individuals 
and their surgical care cannot be turned 
over to other than those mentioned in 
the contract. The number of “‘open” or 
charity beds is further diminished by the 
rising income of all workers which has now 
reached the level at which most hospitals 
could fill a greater percentage of their beds 
with paying patients. Hospital trustees, 
impoverished by the rising cost of hospitali- 
zation, have noted this change in the 
economical status of their patients and are 
anxious to close as many of their public 
beds as possible and thus cut down their 
mounting deficits. There can be no ques- 
tion but that the shift toward insurance 
schemes, whether public or private, is sure 
to continue and to advance. Whether or 
not it can survive a depression will depend 
in great part on the amount and vigor of 
Government aid. 

Irrespective of future alterations in the 
economic situation, the present status must 
be studied and those interested in a source 
of material to fully train the surgeon must 
modify their plans for as teachers it is 
their responsibility to see that this impor- 
tant matter continues. It would appear 
that hospital staffs, including the teaching 
staffs of university hospitals, in order to 
cover this might organize themselves into 
some kind of “group practice,” including 
in their group the senior members of the 
house staff so that when the hospital in 
which they work takes on people who are 
insured, whether by contract with a labor 
group, a bank or a business organization, it 
would be equally satisfactory to the insured 
if the resident surgeon, as the right hand 


* This article was received shortly before Dr, Cutler’s death and was probably one of the last editorials he wrote 
for publication. 
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man of the chief of staff, be also in the 
group allowed to perform the final surgical 
ordeal. Some such organization must be 
found shortly for the economic situation is 
affecting not only this vitally important 
matter of the training of the surgeon, but 
the education of medical students as well. 
The sooner the teaching profession wrestles 
with this problem the sooner it will be 
accomplished. I have no doubt that those 
people desiring to be insured will accept 


STUDENTS who watch operations have never really been able to see or 
learn everything which goes on during the operation because they are 
usually too far away from the surgeon. To overcome this Trimble and 
Reese introduced television in an operating room at the Johns Hopkins .- 
Hospital, with excellent results. Even the most minute surgical procedure 
can now be made plain to the observer, surely a worthy advance in the 
teaching of operative surgery. The day is not far removed when all-impor- 
tant teaching centers will have at least one of their operating rooms, and 
its associated amphitheater, so equipped. (Richard A. Leonardo, M. D.) 
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any agreements which the leading teachers 
wish to bring forward. 

This is written only to stimulate those 
responsible to make such studies now and 
to plan carefully their educational program 
in the future, basing it on the utilization 
of insured or semiprivate cases rather than 
on the continuously disappearing supply 
of so-called charity or “open” beds. 


C. CuTLer, M.D. 
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POSTERIOR SPHINCTEROTOMY 


Epwarp T. WHITNEY, M.D. 
Diplomate, American Board of Proctology 


Boston, Massachusetts 


of the external sphincter is correctly 

called a sphincterotomy. Such a 
procedure was first advocated by Boyer 
back in 1788! for the cure of fissure in 
ano. It is not definitely known whether or 
not he recommended division of the sphinc- 
ter through the base of the fissure but 
Earle in 1911! did recommend it on the 
theory that it was the spasm that caused 
the fissure and deep incision would obliter- 
ate this spasm. As approximately go per 
cent. of fissures occur at the posterior 
commissure his incision must have been 
made in the latter location most of the 
time. Since then, other operators have 
considered it more logical to make the 
incision in one of the lateral quadrants 
rather than either in the base of the fissure 
or at the posterior commissure. 

An incision of the pecten band, on the 
other hand, is correctly called a pecteno- 
tomy. It was first advocated by Miles? in 
1918 who used it not only for the cure 
of fissure in ano but also as an integral 
step in his hemorrhoidectomy operation. 
He divided this band in the right posterior 
quadrant. 

Gradually in this country a group of 
proctologists have readopted the custom 
of making sphincterotomy in the posterior 
midline*~*>*? and their operation, often of 
necessity as well as by intent, has also 
included incision of the pecten band when- 
ever present. In other words, they perform 
simultaneously both a sphincterotomy and 
a pectenotomy located at the posterior 


- N incision of the subcutaneous portion 


commissure. The reasons will become clear 
later on in the text. 

Confusion as to the difference between 
sphincterotomy and pectenotomy still ex- 
ists. However, this confusion disappears 
whenever a clearcut conception of the 
normal anal musculature is contrasted with 
the pathologic condition inherent in pecte- 
nosis. Both of these subjects can stand 
repeated exposition. 


ANATOMY OF THE ANAL MUSCULATURE 


It is only within the last few years that 
accurate information concerning the nor- 
mal anal musculature was established by 
Milligan and Morgan,® Blaisdel,* Levy? 
and Gorsch.® Certain salient features of 
this mechanism should be emphasized as 
follows: 

1. The external sphincter is composed of 
three divisions with the two deeper portions 
(i.e., the superficialis and the profundus) 
surrounding the internal sphincters and, 
contrarily, the subcutaneous portion being 
distal or caudal to and in the same vertical 
plane as the internal sphincter. (Fig. 1.) 

2. The presence of and the function of 


the conjoined longitudinal muscle should - 


not be overlooked. This muscle is a continu- 
ation of and a confluence of the longitudi- 
nal bands on the outside of the large 
intestine plus some of the fibers of the 
levator ani. It surrounds the internal 
sphincter, encases the bundles of the 
external sphincter and becomes inserted 
in part into the skin of the anus at Hil- 
ton’s white line in the intermuscular 
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te Fic. 1. Diagram illustrating the anatomy of the anal sphincters. The upper and middle plates depict the three 
portions of the external sphincter looking from without inward through the anus. The lower plate depicts a sagittal 
section through the anus and sphincters. In all three plates 1 represents the subcutaneous portion of the external 
sphincter; 11 represents the superficial or superficialis portion; 111 is the déep or profundus portion; tv is the levator 
ani muscle while v is the internal sphincter. The upper plate shows the doughnut-like character of the subcutaneous 
and deep portions of the external sphincter and the way the tangential legs of the superficial portion go off to 
produce the anococcygeal attachment with Minor’s triangular space between the two legs. The middle plate 
shows how the latter space is opened up by a posterior sphincterotomy. The lower plate shows the “directive” 
influence of the longitudinal muscle on the anal glands both laterally (left) and at the posterior commissure (right). 
It should be noted that there is a distinct difference between an anal duct (called a “crypt” when infected) and 
a the crypt of Morgagni. In this plate the anal duct or “crypt” is pictured opening into the crypt of Morgagni as 
+ it does in the human anus. Spaces a and B are the superficial and deep post-anal spaces, respectively, with which 
Minor’s triangular space communicates. The location and strangulating influence of a pecten band is clearly seen. 
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septum,‘ (Fig. 1.) This muscle be- 


comes more fibromuscular in character 
the nearer it approaches the skin of the 
anus and the latter characteristic is an 
important factor in the production of some 
of the pathologic conditions to be de- 
scribed. As Gorsch says, “‘these longitudi- 
nal fibers are of special importance on 
account of their directive influence on the 
extension of infectious processes from the 
pecten and the rectum to the perianal 
tissues.””® 

3. There are several perianal spaces 
which, although they are very important 
in the surgery of this region, have seldom 
been given the notice they deserve. The 
most important one is the actual or poten- 
tial space called Minor’s® triangular space 
lying between the two tangential legs of the 
superficial portion of the external sphincter 
as the latter go off to become attached 
to the coccyx. (Fig. 1.) For purposes of 
simplification it may be stated that the 
deep and subcutaneous portions of the 
external sphincter form doughnut-like rings 
above and below this space, respectively. 
Technically, the latter should be called the 
posterior intermural space to differentiate 
it from the superficial and deep postanal 
spaces which are below and above the 
tangential legs of the superficial external 
sphincter,’ respectively, and with which 
it potentially communicates. (Fig. 1.) This 
potential communication is posterior to 
and outside the two doughnut-like deep 
and subcutaneous portions of the external 
sphincter. In addition to these three 
spaces there are of course the two ischio- 
rectal spaces on each side of the anus and 
rectum bounded above by the levator ani 
muscles, by the skin below and by the 
pelvis and rectum on either side. 


PECTENOSIS 


A pecten band (pectenosis), on the other 
hand, is a pathologic structure. It was 
first mentioned and given its name by 
Miles? in 1918 but was studied and de- 
scribed in greater detail by Abel’® in 1932. 
It pertains to a fibrotic band occurring in 


Whitney—Posterior Sphincterotomy American Journal of Surgery 763 


and beneath the transitional skin of the 
anus in the region of the intermuscular 
septum. The etiology of this condition had 
been variously laid at the door of both 
chronic passive congestion and chronic 
infection. However, when the classical 
work of Tucker and Hellwig" confirmed 
by Hill, Shryock and Rebell*® put onto a 
firm foundation the presence of some in- 
fected anal ducts (“‘crypts’’) beneath the 
skin of the anus, it was possible to incri- 
minate these latter structures as being the 
prime causative agents. Certainly they 
can be demonstrated to exist coincidentally 
with a pecten band in practically all cases 
whenever the latter is found to be present. 
Apparently the fibromuscular insertions of 
the longitudinal muscle are transformed 
into fibrous insertions in the presence of 
and as a result of chronic infection existing 
within and around these anal ducts,® and 
gradually the intermuscular septum be- 
comes filled with and replaced by a band 
of pearly white connective tissue.”? 
Contraction of this fibrosis produces sev- 
eral pathologic effects. First, it strangu- 
lates the neck of the anal ducts as the latter 
pass between the fibrotic fibers, turning 
the ducts into little undrained abscesses 
which have a tendency to burrow and 
thereby produce most of the various 
perianal and perirectal abscesses, blind 
fistulas, complete fistulas and fissures. 
Second, in due course of time this dense 
contracted band of fibrosis within the 
anus prevents proper relaxation of the 
sphincters. This can proceed to such an 
extent in elderly patients that the anus 
actually becomes a stricture. Third, it 
either anchors the skin inside the anus onto 
itself or turns it into a fibrous type of tissue 
which is unelastic, avascular, splits easily 
and gives rise to constant discomfort.!*'?? 
Therefore, the finding of fissures, ab- 
scesses, posterior fistulas, pecten bands and 
even chronically sore “behinds” usually 
infers the presence of some acute or 
chronically infected crypts. 11:12 15~20,20~31 
It might be argued that whenever a 
pecten band is encountered, simple pecte- 
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notomy would be all that was necessary to 
sever it and lay open to drainage the under- 
lying infection but this does not take into 
account the anatomy of the sphincter at the 
posterior commissure. As we have shown*® 
infected anal ducts in the latter location 
have a tendency to be “directed” by the 
longitudinal muscle into Minor’s triangular 
space and it requires not only a pecte- 
notomy but also a posterior sphinctero- 
tomy to adequately drain this space.® 


INDICATIONS FOR POSTERIOR 
SPHINCTEROTOMY 


Inference as to the indications for 
sphincterotomy located at the posterior 
commissure has been made in the preceding 
sections but for those not versed in procto- 
logy a more detailed exposition will follow. 
We personally have performed such a 
procedure in over 800 patients either in 
connection with the several conditions 
mentioned in the previous and following 
sections or as we found that it had second- 
ary advantages when done in addition to 
some proctologic operation. Our experience 
has shown it to be indicated in the following 
conditions: (1) cryptitis; (2) strictures 
about the anus (3) posterior perianal 
abscesses; (4) complete fistulas at the 
posterior commissure; (5) blind fistulas at 
the posterior commissure; (6) posterior 
fissure in ano; (7) hemorrhoidectomies; (8) 
certain cases of pruritus ani; (9) for opera- 
tive intrarectal exposure. 

Prior to taking up these items in more 
detail we wish to emphasize that whenever 
the term posterior sphincterotomy is used 
henceforth in this article, it will be assumed 
that pectenotomy is included if pectenosis 
is present. 

Cryptitis. When it is more generally 
realized how important these infected anal 
ducts or crypts are in the production of so 
much anal and perianal pathologic condi- 
tions, a search for their presence will be 
more frequently made and the cryptectomy 
operation will become a more common 
procedure. Our conception of a crypt is 
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simply that of an anal duct which was 
originally of microscopic size but which 
became enlarged and elongated due to 
repeated bouts of infection. During the 
course of this process and consequent 
thereto pectenosis or a pecten band was 
produced which partially or completely 
strangulated the neck of the crypt thereby 
obliterating adequate drainage and giving 
rise to further elongation and enlargement 
as well as symptoms. 

’ The term crypt is used very loosely and 
is surrounded by much confusion in the 
literature. This is because there are two 
crypts—the crypts of Morgagni and the 
aforementioned infected anal ducts com- 
monly called crypts. The crypts of Mor- 
gagni are simply the cup-like depressions 
to be found behind the mucocutaneous or 
pectinate line in the bases-of the sulci 
between the columns of Morgagni. They 
are wide open, shallow depressions of vary- 
ing but minor depth and it is hard to 
conceive how they could burrow their way 
down behind the pecten band which is 
distinctly below or distal to them. The anal 
ducts on the contrary have their openings 
in the crypts of Morgagni but extend there- 
from downward through the fibers of the 
longitudinal muscle or pecten and into or 
among the various members of the anal 
sphincter. In the lower animals they are 
present in greater numbers and exist as 
definite secretory glands. After they be- 
come infected they are generally spoken of 
as crypts. This terminology has come about 
through popular usage and arises from the 
fact that the terms crypt and cryptitis are 
shorter and more easily enunciated than 
anal duct and anal ductitis and because 
they were formerly thought to be the 
crypts of Morgagni. If this difference is 
kept in mind, all confusion disappears. To 
repeat, the cup-like depressions between 
the columns of Morgagni are the crypts of 
Morgagni while a crypt on the other hand 
is an infected anal duct which empties into 
the crypt of Morgagni. As previously 
stated this conception is based on the 
pathologic studies made by Tucker and 
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Hellwig,'! Hill S. Shryock and ReBell?° 
and others.° 

The cardinal symptoms of cryptitis are 
burning, irritation or aching plus periodic 
attacks of anal soreness. Crypts can only 
be demonstrated by means of a crypt hook. 
Therefore, let those critics who do not own 
such a hook or who do not use it make no 
doubtful or disparaging remarks concern- 
ing the presence of these pathologic struc- 
tures especially in the light of the vast 
amount of literature concerning them 
which has appeared in the past few years.* 
511,12,15~22,25~31 Furthermore, although the 
recognition of their importance in the 
production of proctologic pathologic condi- 
tions may be a moderately recent develop- 
ment, nevertheless their presence in the 
adult human anus was known and re- 
corded back in 1732 by Winslow.”* 

Generally whenever one crypt is found, 
there are usually at least two more and 
always one of these is at the posterior 
commissure and more often than not the 
latter one has its distal tip pointing into 
Minor’s triangular space.' (Fig. 1.) We 
used to excise the one offending crypt in 
the clinic or office in an ambulatory man- 
ner’ but so often we found that while we 
may have eradicated one of the crypts a 
second one and even a third one was 
lighted up by the procedure, consequently 
more operations became necessary much 
to the patient’s annoyance. Furthermore, 
a crypt at the posterior commissure with 
Its tip out in Minor’s triangular space was 
not always eradicated by such a simple 
procedure. Consequently, we now put these 
people into the hospital and do a thor- 
ough, multiple cryptectomy plus posterior 
sphincterotomy. 

Furthermore, not too rarely a patient 
will be seen who gives a history wholly 
consistent with that of fissure in ano but no 
fissure can be found. However, at the poste- 
rior commissure is found an area of exquisite 
tenderness, induration, a pecten band and 
even spasm of the sphincter. The crypt 
hook can be pushed down through a cryptic 
opening, beneath the pecten band and into 
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the area of induration. Excision of all of the 
tissues on the hook plus posterior sphinc- 
terotomy will affect a cure. Waiting for 
nature to take its own course leads to either 
a fissure or a fistula. Also, not too rarely, 
the proctologist meets a patient who has 
had a hemorrhoidectomy unsuccessfully 
performed for the relief of symptoms 
consistent with cryptitis. Examination 
reveals the offending crypt still at the 
posterior commissure but now also en- 
snared by the fibrosis produced by the 
hemorrhoidectomy. Cryptectomy plus a 
posterior sphincterotomy gives permanent 
relief. 

Strictures about the Anus. As we and 
others have pointed out many a case of 
long-standing, contracted anus is the result 
of this chronic infection of the anal ducts or 
cryptitis. However, other causes for anal 
and lower rectal stricture occur such as 
past or recurrent abscess formation, chronic 
fistulas, false appositions following hemor- 
rhoidectomies, lymphogranuloma vener- 
eum, congenital malformations, etc. What- 
ever the cause for a stricture in this loca- 
tion, it will be found that a posterior 
sphincterotomy not only increases the 
size of the anus but lays it open long 
enough to allow for resolution of a great 
deal of the fibrosis and to give time for 
epithelialization to take place over the 
ends of the severed stricture thereby 
preventing premature reapposition. When 
the stricture is somewhat above the anus, 
as in chronic abscess formation for in- 
stance, it can be incised as a part of a 
posterior sphincterotomy and then after 
control of bleeding the superior edge of the 
mucous membrane can be brought down 
and anchored into the base of the wound at 
the level of the internal sphincter or erst- 
while pectinate line.*4 

Posterior Perianal Abscesses. Perianal 
abscesses near the posterior commissure 
practically always have an internal opening 
in a crypt.) The latter is 
usually at the posterior commissure. Its 
opening became strangulated by the fibro- 
sis of the longitudinal muscle fibers’ and 
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the infected stricture burrowed its way 
either down between the mucous mem- 
brane and the external sphincter or out 
through Minor’s triangular space into the 
superficia] postanal space and thence into 
the perianal tissues. (Fig. 2, middle plate.) 
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considered best by most operators to 
simply incise the abscess and await the 
subsequent production of the fistula. Inci- 
sion or excision of such a fistula will usually 
require total incision of the subcutaneous 
portion of the external sphincter at the 
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Fic. 2. Diagrams illustrating the varying progress of a strangulated crypt. All plates represent sagittal sections 
through the posterior commisure. The left one depicts the production of a fissure-in-ano (so-called). Really it is 
an intra-anal fistula; a crypt became infected, produced a pecten band, was strangulated by the pecten band, bur- 
rowed back toward or into Minor’s triangular space and finally ruptured out into the anus lower down. The mid- 
dle illustration is that of a post-anal abscess and fistula with the crypt making its exit from Minor’s triangular 
space upward into the deep post-anal space and thence to the right or left into the ischiorectal space. 


Following incision of the abscess, a crypt 
hook can often be introduced into the 
internal cryptic opening and forced down 
through the pecten band and on into the 
abscess cavity. Incision on the hook is 
made and is followed by a full posterior 
sphincterotomy taking off as much skin 
from the other buttock as has been laid 
open on the affected side. (Fig. 3.) A 
permanent cure is had and a secondary 
operation for a fistula is eliminated. No 
deformity and hardly any scar will follow. 

Complete Fistulas at the Posterior Com- 


missure. The vast majority of ischio-. 


rectal abscesses have an internal opening in 
a crypt.** When this crypt is at the poste- 
rior commissure, it has a tract running 
down behind the pecten band, backward 
through Minor’s triangular space and 
then either upward into the deep postanal 
space and thence into the ischiorectal space 
or downward into the superficial postanal 
space and thence into the latter space. 
(Fig. 2.) Such tortuosity is too much for 
any unyielding probe; consequently, it is 


posterior commissure. This should include 
the severing of all of the pectinotic fibers 
in order to secure a smooth, undeformed 
and elastic anus afterward. 

Submucous fistulas and abscesses in this 
location should also have the benefit of 
more adequate drainage and obliteration 
by means of sphincterotomy and pectenot- 
omy after the incision of the tract higher 
up has been completed. 

Blind Fistulas. Not too uncommonly a 
blind fistula is found at the posterior 
commissure. Its one opening is usually at 
the level of the pecten band and allows 
only partial drainage either into the anus 
or into the rectum or both. The cavity 
behind the pecten band may be small or 
large but the production of seropurulent 
discharge is often voluminous. For both 
exploration and cure a right angled probe is 
necessary. (Fig. 3.) Here again it should 
be stated that following its eradication the 
remaining fibers of the pecten band should 
be incised in order to obtain a smooth, 
elastic anus once more. 


; 
| = | 
B | B B | 
| 
4 | = = 
Space al RY J 
Erw 
4 


LX XV, No. 6 


Fic. 3. Illustrating the cure of a blind fistula at the posterior commissure. A, a properly made right 
angled probe with a speculum inserted into the anus; B, the hook has been introduced into the 
fistula, the speculum has been withdrawn and the scalpel is incising down onto the hook; c, the wall 
of the fistula has been excised and a posterior sphincterotomy plus a pectenotomy have been com- 
pleted. p, shows how much additional skin must be excised from either side in order to delay healing 
until complete granulation has taken place. The resulting scar will be in the base of the commissure 


and will be hard to find within three months. 


Fissure in Ano. In the opinion of 
several American proctologists sphincterot- 
omy, or at least part of it (pectenotomy), 
is a “‘must” in fissure work,*—>%10.12,22 
Both theoretically and practically it fills 
the need for a procedure which will defi- 
nitely cure and as well definitely prevent 
the frequent recurrences which so often 
follow less radical procedures, such as 
simple excision, dilatations, cauterization, 
injections, etc. Sometimes the use of a 
right angled probe shows the fissure to be a 
true blind fistula going back into Minor’s 


triangular space.° Such a finding confirms 
the reasoning that a fissure is simply an 
infected crypt which has ruptured through 
the anal wall. (Fig. 2.) The fact that 95 per 
cent of fissures occur at the posterior com- 
missure means something and this some- 
thing has to do with cryptitis plus the 
difference in the anatomy of the sphincters 
at the posterior commissure. As previously 
described crypts in the latter location have 
their ducts directed backward by the longi- 
tudinal muscle toward and into Minor’s 
triangular space and a pecten band turns 
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any infection in the duct into an intermural 
abscess. (Fig. 2, left plate.) During infec- 
tion this little abscess is compressed and 
extension of its contents is brought about. 
This extension follows the line of least 
resistance and in fissure cases this line 
appears to be through the thin intra-anal 
skin just below the pecten band. Therefore, 
a fissure usually should be considered and 
treated as being a fistula with its primary 
opening in the original mouth of the crypt 
up in the rectum and its secondary opening 
below the intermuscular septum. The tract 
meanwhile traverses backward behind the 
pecten band toward if not into Minor’s 
triangular space. (Fig. 2.) Cure requires 
excision of the whole tract, plus drainage 
of Minor’s triangular space plus time 
enough for granulation to take place be- 
fore full re-epithelialization occurs. Poste- 
rior sphincterotomy accomplishes all of 
this. 

Hemorrbhoidectomies. There is one school 
of thought headed by Miles and Abel 
which considers pectenosis to be the result 
of chronic passive congestion accompany- 
ing or following hemorrhoids. Careful and 
prolonged observations of over a thousand 
cases of hemorrhoids has convinced us 
that the majority of hemorrhoids are not 
accompanied by pectenosis except when 
there is also a coincidental cryptitis. 
However the case may be, some proctolo- 
gists advocate routine posterior sphincterot- 
omy in hemorrhoidectomies. We go further. 
We believe it to be a must im this 
operation" for several reasons: (1) It tends 
to prevent false re-appositions and thus 
stricture formation; (2) it definitely dimin- 
ishes postoperative edema plus the pain 
and discomfort that accompanies the 
latter; (3) it abolishes spasm of the external 
sphincter allowing earlier, freer and more 
comfortable bowel movement; (4) post- 
operative skin tabs are less likely to form; 
(5) a simple pressure dressing applied into 
the resulting wide open anus prevents any 
oozing from those tissues which are distal 
to the transfixed hemorrhoidal pedicles. 
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Elimination of postoperative edema 
alone is an adequate indication for its 
routine use in hemorrhoidectomies for this 
edema is probably the greatest factor in 
the production of disability, . prolonged 
hospitalization and morbidity following 
hemorrhoidectomy operation. 

Pruritus Ani.'° Spiesman,'* J. W. Mor- 
gan” and others have advocated pectenot- 
omy for pruritus ani. Gorsch finds posterior 
sphincterotomy theoretically indicated 
in cases accompanied by cryptitis but does 
not wax enthusiastic about it. We have 
not had much success with it in pruritus 
ani when performed on an empirical basis. 
However, when a case is encountered 
which has undergone irreversible changes 
in the form of large folds of hyertrophied 
skin alternating with deep creases, no 
relief and certainly no cure can be had 
until the skin is smoothed out. Excision of 
the folds, undercutting of the remaining 
skin strips and deep, wide posterior sphinc- 
terotomy followed by frequent digital 
prevention of too rapid healing results in a 
smooth, re-epithelialized perianus which 
has the form of an inverted funnel. Treat- 
ment for the pruritus then has some 
chance of success. 

Operative Intrarectal Exposure. Many 
surgeons, especially non-proctologists, rou- 
tinely dilate the sphincters to get more 
room. Occasionally they have an uncom- 
fortable period of three to six months 
while waiting the return of continence in 
some one of their patients. We believe 
that much more adequate exposure with- 
out the possibility of such a complication 
can be obtained by means of sphincterot- 
omy. However, when as much intrarectal 
exposure as possible is desired, the incision 
should be made in either the right or left 
latero-anterior quadrants as this gives more 
room than does a posterior sphincterotomy. 


SURGICAL PROCEDURE 


Incision of the muscle is easily done with 
the patient in any of the usual rectal oper- 
ating positions—Simms, prone or litho- 
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tomy. The tip of the left index finger is 
pressed into the intermuscular septum or 
above the pecten band if present and the 
subcutaneous external sphincter is pal- 
pated between it and the thumb. Then, 
while both buttocks are held apart and the 
skin of the posterior commissure is put on 
tension by an assistant, incision is made 
down the side of the finger, through the 
skin, through the “bar” of subcutaneous 
external sphincter, through the pecten 
band and back into Minor’s triangular 
space lying between the two tangential 
legs of the superficial external sphincter. 
Some operators, however, like to insert a 
Kelly forceps between this portion of 
muscle and the other sphincter bundles 
and incise down onto the forceps. 

Experience soon reveals when the inter- 
nal sphincter has been reached and when 
all of the pecten band has been separated. 
Complete and adequate incision is had 
when the base of the wound is composed 
of soft, elastic muscle. No _ horizontal 
strands of fibrous tissue should be left. 
Finally the skin edges on each side are cut 
well back, (Fig. 3) and bleeding is carefully 
controlled. There is usually at least one 
active bleeder and experience has caused 
us to emphasize its transfixation as an 
ordinary tie has a tendency to slip off of 
the fibromuscular tissues. All raw areas are 
covered by gauze impregnated with sul- 
fathiazol ointment and pressure is applied 
by means of adhesive (not a T-binder). 
The dressing is changed in twenty-four 
hours. 

The anesthesia varies with the condition 
encountered. Most fistulas and most ab- 
scesses call for a spinal while hemorrhoids, 
crypts, fissures and some strictures can be 
done, if desired, under regional novocain 
infiltration accompanied by oil anesthesia 
in the sphincters and out in the buttocks. 
The latter allows the passage of a post- 
operative stool sooner and with less dis- 
comfort. Incidentally, we find the Angelo*? 
method of obtaining an early postoperative 
stool without aid of oil or enema to be quite 
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successful. He advocated the administra- 
tion of sulfathaladine pre- and_post- 
operatively with encouragement of a 
spontaneous evacuation on the second or 
third day. The ensuing stool is soft and 
mushy but gives a decided signal withal. 
Results are uniformly satisfactory. Heal- 
ing takes place in from two weeks to two 
months depending on the patient, the 
pathologic condition and the width and 
depth of the incision. Often after a few 
months not even a scar can be seen as the 
posterior commissure is the site of embry- 


-onic fusion of two skin surfaces and re- 


epithelialization or refusion seems to take 
place without scar formation just as well 
in adult life as in embryonic life. Sometimes 
the whole anus becomes quite unelastic or 
“‘splinted” for three or four months but 
softening and relaxation eventually takes 
place. We have had only two patients who 
expelled gas involuntarily for a time. The 
end result in even these two patients was as 
satisfactory as in all the others. One clinic 
patient had to be given large doses of 
cevitamic acid before the sphincters would 
heal together again. Care must be exercised 
in the use of mineral oil as more than 4 
ounce daily may leak or produce involun- 
tary stools before the sphincters have re- 
apposed. Several'stools following posterior 
sphincterotomy for fissure in ano are not 
unusual due to the release of spasm, pain 
and fear. On the whole, we personally are so 
enthusiastic about this procedure that we 
would be at a loss to know what to do 
adequately without it in many situations 
in which we now use it as a routine 
measure. 


CONTRAINDICATIONS 


There are two conditions in which poster- 
ior sphincterotomy is contraindicated; one 
is functional in character and the other, 
anatomic. The first one is the ataxic 
sphincter. It is seen only rarely but not so 
rarely but what one of our colleagues be- 
lieves that he did a posterior sphincterot- 
omy in the presence of such a patulous 
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Fic. 4. Illustrating two extreme examples of a recto- 
anal angle. The top plate shows the constipative type. 
There is an acute angle at the recto-anal junction 
caused by a markedly concave sacrum carrying the 
rectal ampulla well backward while a tense puborectalis 
portion of the levator ani muscle pulls the anus well 
forward. (pr. in the illustration indicates the pubo- 
rectalis, a sling-like portion of the levator ani muscle). 
Expulsive forces have a tendency to exert their action 
behind the anus rather than down through the anus. 
Consequently, such an acute angle places an added 
difficulty on the progress of a hard stool. The lower 
plate shows the prolapsive type. There is no angle 
due to a more or less vertical sacrum and a lax pubo- 
rectalis sling. Prolapse of the mucous membrane or 
even procidentia is a frequent complication. 


anus, with some incontinence as a result for 
an unreasonably long time. Therefore, 
whenever the anal musculature fails to 
close quickly after digital examination or 
whenever it is found on digital examination 
that the usual tonic pressure of the sphinc- 
ters on the finger is lacking, the test for an 
ataxic sphincter should be made. This is 
done by forcibly inserting three fingers into 
the anus and deliberately separating them 
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thereby dilating the sphincter without aid 
of anesthesia. If the patient accepts this 
insult without complaint nor attempts the 
escape of the fingers, then the latter are 
quickly removed and the anus will remain 
widely open especially if a little traction is 
made on the buttocks. The popular con- 
ception concerning this abnormal function- 
ing of the anus puts it into the class of 
syphilis, but we have exhaustively ex- 
amined several such cases and agree with 
other authors that no known etiology has 
as yet been found which adequately ex- 
plains the findings. 

The second condition is anatomic. It is 
the absence of an anorectal angle. (Fig. 4.) 
Normally the puborectalis portion of the 
levator ani muscle forms a sling around and 
behind the upper anus and lower rectum 
pulling them forward and thereby producing 
a definite angle posteriorly. The examining 
finger at first passes up the anus in a direc- 
tion pointing toward the navel but, when- 
ever there is a definite anorectal angle, 
the finger subsequently must be bent 
posteriorly and point toward the concavity 
of the sacrum due to the changed direction 
of the lower rectum. In extreme cases the 
angle is markedly acute and a definite 
pouch exists behind the anus anteriorly to 
the coccyx and sacrum. However, occasion- 
ally the other extreme is encountered 
wherein there is no angle and the finger 
continues to go straight up. (Fig. 4.) It is 
in such cases that prolapse and procedentia 
are prone to occur as this anorectal angle 
or shelf has a markedly rstraining influ- 
ence on any tendency for the mucous 
membrane or rectal wall to intussuscept 
through the anus. In the absence of this 
restraining influence, nature has difficulty 
in preventing extrusion of the rectal wall 
whenever she attempts to expel rectal 
contents. A posterior spincterotomy would 
only add to nature’s difficulties. 


SUMMARY 


The difference between posteriorsphinc- 
terotomy and pectenotomy is described, 


ae 
A 
i} 
Bess 
7 | 
| 
: 
N 
> 
| 
| 
al 


LX XV, No. 6 


together the accompanying anatomy and 

pathologic conditions, respectively. 
Indications for and contraindications 

against posterior sphincterotomy are dis- 


oe: cussed in detail. 


12. 


14. 
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CLINICAL STUDIES OF LIVER FUNCTION 
THE HEPATORENAL SYNDROME 


C. Ropert SCHMIDT, M.D. AND V. E. Cuesxy, M.D. 
Hertzler Research Foundation 


Halstead, Kansas 


N a previous study the effect of anesthet- 
ics and a variety of elective surgical pro- 
cedures on liver function in eighty-four 

apparently healthy patients was inves- 
tigated. Spinal anesthesia, in the ab- 
sence of a fall in blood pressure, and local 
anesthesia (0.5 per cent novocain) together 
with amytal and morphine produced no 
detectable alteration in the functional state 
of the liver following surgery. Avertin given 
as a basal analgesic in combination with 
novocain infiltration reduced liver function 
by 5 to 30 per cent. Open drop ether 
anesthesia produced transient subnormal 
hepatic function in all patients studied. 

The present study was undertaken with 

the view of evaluating certain pre- and 
postoperative therapeutic measures directed 
at improving the functional state of the liver 
in critically ill, poor-risk, surgical patients. 
Because of the high incidence of associated 
renal and hepatic insufficiency (hepatorenal 
syndrome) following operation, an evalua- 
tion of the réle of the liver in postoperative 
morbidity and mortality must of necessity 
include serial studies of both renal and 
hepatic function. 


“LIVER DEATH AND THE HEPATORENAL 
SYNDROME 


A comprehensive review of the growing 
literature on the subject “liver death” 
and the “hepatorenal syndrome” is beyond 
the scope of this paper, particularly in view 
of the exhaustive review by Wilensky® and 
Boyce’s excellent monograph on the réle of 
the liver in surgery.’ The present study, 
begun in 1940 and interrupted by World 
War u, confirms in somewhat greater detail 
and extends in some instances certain of the 
latter author’s clinical observations. 


An intimate relationship between the liver 


and kidneys has been recognized for nearly — 


a century; however, Heyd’s description in 
1924 of liver death following operations on 
the biliary tract appears to be the first clear- 
cut account to justify the concept of “‘liver- 
kidney syndrome.”!! In a later analysis of 
mortality following operations on the biliary 
tract Heyd!*"* classified his clinical material 
into three groups: 

Type 1. In this group the patients are 
considered good operative risks, are not 
jaundiced and are subjected to simple 
cholecystectomy. Almost immediately from 
the time of operation there is a continuously 
ascending temperature, a rapidly developing 
lethargy, followed by stupor and coma with 
death terminating the picture in from 
eighteen to thirty-six hours. 

Type 2. These patients are operated 
upon for relief of obstructive jaundice. 
Convalescence is normal for four or five 
days when, in spite of diminishing jaundice, 
the patient becomes delirious, then stupor- 
ous and finally comatose. Death occurs not 
unlike ‘the cholemic death that occurs in 
unrelieved obstructive jaundice. 

Type 3. These patients are not jaun- 
diced, have what is considered normal kid- 
ney function and are considered good risks. 
Forty-eight hours after operation the pulse 
rate becomes elevated and the patient quite 
rapidly presents a picture of shock followed 
by decreased urinary output, then anuria 
with uremia, fever, coma and finally death. 

A more detailed classification of the 
hepatorenal syndrome under essentially 
the same general headings as Heyd’s has 
been suggested by Boyce.® 

Boyce and others have pointed out that 
postoperative deaths of the above types are 
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in no way restricted to patients operated 
upon for biliary tract disease. A number of 
reports may be found in the literature in 
which ‘the hepatorenal syndrome occurred 
after liver trauma!*:*:17-5° following ligation 
of a hepatic artery,*! after hysterectomy,® 
after colostomy,’ after resection of the 
cecum,’ following intestinal obstruction, 
following severe burns*-*7:36 and even after 
interval appendectomy.° 

While the terms “liver death” and 
“hepatorenal syndrome” have been ac- 
cepted by the majority as clinical entities, 
the exact nature of the breakdown of liver 
and kidney function remains obscure. Death 
follows removal of the kidneys from experi- 
mental animals due to accumulation of 
toxic nitrogenous excretory products. But, 
as yet, no investigator has been able to 
demonstrate the cause of death in animals 
with livers removed. Postmortem studies of 
liver and kidneys from patients whose fatal 
clinical course conforms with the classical 
picture of hepatorenal syndrome frequently 
reveal lesions, degenerative in character 
which seem inadequate to account for the 
fatal outcome. Touroff*? warns against the 
clinical diagnosis of “liver death” in 
patients which develop unexplained coma 
and rapidly mounting fever after biliary 
surgery unless adequate autopsy excludes 
other causes. In reviewing 1,360 cholecystec- 
tomies, Touroff found only four cases which, 
following operation, developed without ap- 
parent cause the classical syndrome of 
rapidly rising temperature and shock with 
early fatal termination. A clinical diagnosis 
of “liver shock” seemed justified in all four; 
however, autopsy revealed an overwhelming 
infection to be the cause of death in all 
instances. Two had subphrenic abscess, one 
a gangrenous bronchitis with bilateral pneu- 
monia and the other a severe hemorrhagic 
pneumonia. 

Boyce® is of the opinion that hyper- 
pyrexic liver death and liver-kidney syn- 
drome are a single pathologic entity, the 
difference in the clinical course being 
determined by the magnitude of hepatic 
distintegration. Failure of hepatic detoxica- 
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tion throws a strain on the kidneys which 
are in turn overcome by toxic products 
ordinarily rendered innocuous by a normal 
liver. According to this author, hepatic 
changes are always followed by renal 
lesions if the patient lives long enough. 
Helwig and Orr" have studied in detail 
the blood chemistry in patients with severe 
traumatic liver injuries and presenting 
the clinical picture of the hepatorenal 
syndrome. Their interpretation of the 
causative basis for kidney failure secondary 
to autolysis of liver tissue differs from 
Boyce’s only in that they ascribe the 
necrotic renal changes to a specific toxin of 
liver origin. Boyce’s experimental produc- 
tion of degenerative changes in the liver 
and kidneys of dogs by the injection of 
saline extracts of liver from a patient who 
died a liver death thirty-six hours after 
cholecystectomy would seem in favor of a 
specific toxin. Control experiments in which 
extracts of normal liver were injected were 
without effect on liver or kidneys.° 


PRESENT STUDY 


In the hepatorenal syndrome two organs 
are involved—the liver and the kidneys. 
In reviewing the literature on this subject 
we have been impressed by the paucity of 
data pertaining to tests of both hepatic and 
renal function before operation or the onset 
of untoward symptoms. Conclusions are 
based in numerous instances on autopsy 
material, substantiated in many cases by 
determinations of icteric index and blood 
NPN during the fatal illness. The func- 
tional states of the two organs concerned 
prior to the onset of decompensation was 
unknown. Many writers infer normal renal 
reserve if the blood NPN is within normal 
range, a conclusion certainly unwarranted. 
Only after complete breakdown of kidney 
reserve does the NPN become elevated. 
Before the nature of the hepatic and renal 
insufficiency can be evaluated one must 
know something of the functional state of 
the respective organs before the onset of 
clinical symptoms. These conditions have 
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been met in the patients we have studied. 
Serial function tests were made before and 
after the onset of the hepatorenal picture. 


TESTS OF HEPATIC AND RENAL FUNCTION 


Liver Function. Five tests which meas- 
ured different hepatic functions were used 
in the present study. These were: the 
hippuric acid test, the bromsulfalein dye 
elimination test, prothrombin estimation, 
and in patients with T-tube drainage of the 
common duct, determinations of bile salt 
concentration in the hepatic bile. Quanti- 
tative estimations of blood bilirubin were 
also made in many instances. 

The hippuric acid test?! is concerned 
with two hepatic functions: synthesis 
(glycine) and conjugation (glycine coupled 
with administered benzoic acid forms 
hippuric acid). To be valid, the hippuric 
acid test can be used only in patients with 
adequate kidney function. This limits its 
usefulness in studying the hepatorenal 
syndrome. In the presence of impaired 
renal excretion a subnormal hippuric acid 


test could be the result of both hepatic and . 


renal insufficiency, or the latter alone. 
The majority of our patients were too ill 
to tolerate the oral test. In many continu- 
ous gastric lavage was being used. In such 
instances the intravenous modification of 
the hippuric acid test was used.*4 

The bromsulfalein (BSP) dye removal 
test measures the ability of the reticulo- 
endothelial system, including the Kupfer 
cells in the liver, to remove injected dye 
from the circulation. That portion of the 
dye removed within the liver is transferred 
to the hepatic cells and is excreted in the 
bile. Normally a goodly portion is excreted 
by the kidneys. In patients with high grade 
renal retention or in the presence of a fail- 
ing circulation, the results of the BSP test 
cannot be attributed wholly to the func- 
tional state of hepatic cells. Tests were 
made using the fractional modification 
recommended by Deutsch. 

Prothrombin, an enzyme or pro-enzyme 
essential for the normal clotting of blood, 


is apparently manufactured only within 
the hepatic parenchyma. Liver insuffi- 
ciency is accompanied by decreased pro- 
thrombin production and an alteration in 
the clotting time of blood or plasma.*?*?%*4 
Allen’s serial dilution modification of 
Quick’s one-stage technic was used.! 

Determination of bile salt concentration 
in the hepatic bile of patients with T-tube 
drainage offers an extremely sensitive index 
of functional activity in the hepatic cells. 
Bile salts are manufactured from protein 
in the liver exclusively. Minor degrees of 
liver injury not detectable by the usual 
function tests are followed by decreased 
synthesis of bile salts. In states of severe 
liver damage their synthesis may cease 
Bile salt determina- 
tions were made using the method of 
Rheinhold and Wilson” adapted to the 
photolemeter. 

Blood bilirubin was determined by 
Hoffman’s photolometric modification of 
the van den Bergh method. 

Kidney Function. Two criteria for 
evaluating the functional state of the 
kidneys were used. Serial determinations 


of urea clearance** and blood determina- 


tions of non-protein and urea nitrogen 
were carried out at frequent intervals. 
In certain patients, quantitative deter- 
minations were made on twenty-four-hour 
urine collections for total, non-protein and 
urea nitrogen. 


CASE REPORTS 


For convenience in presentation the case 
reports are arranged in the following 
groups. The majority do not fit unequivo- 
cally into their respective group: (1) 
Early hepatic insufficiency followed by 
renal failure. (2) renal insufficiency with 
hepatic insufficiency and (3) associated 
hepatic and renal insufficiency. 


1. Early: Hepatic Insufficiency Followed by 
Renal Failure. Case1. L. R., a white female, 
age sixty-two, was admitted on the medical 
service. For ten months there had been symp- 
toms of anorexia, upper right quadrant sore- 
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tract revealed no abnormalities except an 
atonic colon. A clinical diagnosis of cholangitis 
was made. For thirty days the patient was 
treated medically. During this time the tem- 
perature spiked daily to from 100° to 102°F., 
z frequently with an associated chilly sensation 
and on one occasion there was a frank chill. 
The upper abdominal tenderness persisted but 
3 there was no colic or severe pain. During this ) 
4 period of observation the icteric index fluc- 
tuated between 10 and 24. 
ia Gallbladder drainage was advised. The 
patient was considered a poor surgical risk but 
the prognosis was considered equally poor " 
without surgical intervention. 
‘i Further laboratory studies revealed: hip- + 
Si puric acid test 78 per cent, prothrombin 33 per 
cent, fasting blood sugar 111 mg. per cent, urea 
clearance 68 per cent, urine urobilinogen posi- 
tive in dilution of 1:80. Although the septic 
temperatue continued, clinical improvement 
during the next eight days was observed on a 
regimen of high carbohydrate, low fat diet 
augmented by dextrose in fruit juice, bile salts 
(bilron), liver extract orally, vitamin B con- 
centrate, magnesium sulfate and 1,000 cc. of 
10 per cent glucose with 6.6 mg. thiamine 
chloride intravenously daily. 
Vitamin K tablets daily for six days raised 
the prothrombin value from 33 to 62 per cent. 
(Table 1.) The preoperative hippuric acid test 
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ness, bloating, generalized weakness and a 
weight loss of 30 pounds. There was selective tse 
dyspepsia for greasy foods and moderate short- 4 ae 
ness of breath on exertion. 
Physically the patient had a sallow, chroni- 
cally ill appearance. The blood pressure was 8 
120/80, pulse rate 96 and regular. Except for bake 
the abdominal findings and obvious weight 
loss the physical examination revealed nothing 53 
unusual. The abdomen was tympanitic and a = a: 
soft elongated, tender mass was felt to the m : ak ye 
right of the umbilicus. 
Laboratory data were as follows: On admis- 
sion the hemoglobin was 75 per cent, red blood ——— 
count 3,770,000, white count 14,500 with = as : 
normal differential. Urinalysis revealed no 
unusual findings. Gastric analysis showed free - ‘ae: 
HC] 39, combined acidity 43.5, total acidity 7 * 
82.5. The icteric index was 10. Agglutination ¥ x. 
tests for undulant fever and typhoid were a 
negative. S 
: 
dye. X-ray of the stomach and gastrointestinal ey 
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was 82 per cent. Both of these tests indicated 
only fair response of the liver to treatment. 
Kidney function was normal, the blood NPN 
was 30 mg. per cent, urea clearance 70 per cent. 
A 600 cc. transfusion of citrated whole blood 
was given the day before operation. 

Cholecystotomy with drainage and an ab- 
dominal exploration was done under novocain 
spinal anesthesia. The liver was enlarged and 
mottled with purplish and yellow markings. 
The gallbladder was distended with approxi- 
mately 16 ounces of green, watery fluid con- 
taining white sediment. This was aspirated. 
There were no stones. The common duct was 
thickened and approximately 1 inch in diam- 
eter. Palpation of the common duct and pan- 
creas revealed nothing abnormal. One of 
several enlarged lymph nodes along the com- 
mon duct was excised for microscopic ex- 
amination. This proved to be inflammatory. 
Exploration of the remaining abdominal and 
pelvic viscera was negative. 

The operative procedure was well tolerated 
with .blood pressure maintained throughout. 
The postoperative course was uneventful for 
the first week. A blood transfusion (600 cc.) 
was given on the day after operation. Infusions 
of glucose were given daily for six days with 
10 cc. of decholin sodium 20 per cent on the 
day of operation and on the first, second and 
fourth postoperative days. Decholin therapy 
was used to flush the infected biliary passages 
and to promote diuresis. (Table 1.) After the 
fourth postoperative day the temperature 
returned to normal where it remained for 
fourteen days. 

Two hypodermic injections of vitamin K 
were given on the day of operation; a pro- 
thrombin value of 54 per cent was obtained 
on the first and again on the third postoper- 
ative days. The blood NPN was 33 mg. per 
cent. The hippuric acid response was reduced 
to 70 per cent and the icteric index was 22 on 
the third day after operation, indicative of 
adequate renal excretion but diminished liver 
function. 

By the sixth postoperative day adequate 
nourishment and fluids were being taken 
orally, the parenteral glucose-decholin therapy 
was discontinued and bile salts (bilron) were 
given orally. Thereafter the patient gradually 
began to lose ground. By the end of the second 
week there was no desire for food. The chole- 
cystotomy tube sloughed on the tenth day. 
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Clear bile continued to drain through the gall- 


bladder fistula which had formed. Intravenous 
glucose and decholin was started again on the 
sixteenth postoperative day, but despite an 
accelerated urinary output (Table 1) on the 
seventeenth and eighteenth days, the blood 
NPN continued to rise. A NPN of 110 mg. per 
cent was obtained on the seventeenth post- 
operative day (blood urea nitrogen 94 mg. per 
cent). The patient had become drowsy and 
when aroused appeared utterly exhausted. 

The uremic coma deepened. On the nine- 
teenth day the skin and sclera were definitely 
icteric. The pulse remained between 80 and 
100 per minute and, although the circulation 
was sluggish, there was no evidence of cyanosis. 
Clear bile continued to drain from the fistula. 
The urine output became scanty (2 ounces in 
twelve hours) and contained red blood cells. 
Later an emesis of dark coffee grounds 
material occurred. The prothrombin was 22 per 
cent, the icteric index 22. The patient expired 
quietly in uremic coma on the twenty-first day 
after operation with complete suppression of 
urine. 

At autopsy there was no free fluid in the 
abdomen. The liver appeared swollen, was 
firm and the surface was scarred with a number 
of irregular gray areas 1 to 3 cm. in diameter. 
In the dome of the left lobe was a larger ir- 
regular, dense area measuring 3 by 5 cm. The 
cut surface revealed liver parenchyma in- 
filtrated with irregular strands of rubbery, gray 
tissue which would not scrape off. Microscopic 
examination showed these areas to be organ- 
ized fibrous connective tissue. Sections from 
the liver showed atrophy of the hepatic cords 
in some areas while the cells of other areas 
appeared large and vesicular. There was 
moderate periportal lymphocytic infiltration 
and an increase in periportal connective tissue. 

The pancreas, which felt cystic before 
removal, proved to have most of the par- 
enchyma replaced by flabby connective tissue. 
Microscopically the pancreas appeared densely 
fibrous. Numerous islets of Langerhans re- 
mained intact. 

The kidneys were average in size and flabby 
and thé capsules stripped fairly easily. The 
cortex appeared beefy red, the calices and 
pelves normal. Microscopically the glomeruli 
stood out clearly and were engorged with red 
blood cells. There was cloudy swelling of the 
tubular epithelium without evidence of de- 
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generation. The tubules contained many red 
blood cells. Anatomic diagnosis: (1) biliary 
cirrhosis, acute hepatic degeneration, (2) pan- 
creatic atrophy and fibrosis, (3) mesenteric 
lymphadenitis and (4) hemorrhagic nephritis. 


Comment. This case is our best ex- 
ample of the hepatorenal syndrome as 
described by others. At no time either 
during or after operation was there a 
period of hypotension which would intro- 
duce the factor of anoxia. As long as 
parenteral therapy was continued the 
postoperative course seemed satisfactory. 
When this was withdrawn the clinical 
course headed progressively downhill. This 
may or may not have been coincidence. 
The 8 per cent drop in prothrombin level 
and a normal NPN immediately after 
operation indicates some depression of 
hepatic activity and no appreciable renal 
impairment. By the third day jaundice was 
apparent and the icteric index had in- 
creased to 22 in the presence of a normal 
blood NPN. 

In view of the pancreatic fibrosis the 
possibility of external pancreatic secretion 
deficiency as a contributing factor to liver 
dysfunction is a point for speculation. The 
liver sections showed in addition to acute 
degenerative changes considerable fatty 
degeneration. It is conceivable in this 
particular patient that prolonged impair- 
ment of hepatic detoxication threw an 
unburdenable load on the kidneys. It is 
noteworthy that this patient showed none 
of the circulatory or central nervous 
system manifestations which characterized 
the postoperative course of the majority of 
patients in this series. 


Case. M. H., a female, age fifty, entered 
on the medical service complaining of gall- 
bladder trouble and yellow jaundice. The 
present illness dated back four months during 
which interval there had been recurrent attacks 
of upper right quadrant, colicky pain, anorexia, 
epigastric fullness relieved by vomiting, jaun- 
dice and severe itching. There was a history of 
jaundice of nearly a year’s duration in 1931 
with symptoms comparable to those of the 
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present attack. This cleared up and for three 
years the health was relatively good. In 1934 
the patient had another series of attacks of 
knife-like, upper abdominal pain and jaundice. 
A course of “‘fruitola” was taken and after a 
night of cramping pains several large gallstones 
were recovered from the stool. These were in 
the patient’s possession and were true gall- 
stones of the calcium-pigment variety. The 
largest measured 15 mm. in diameter. Follow- 
ing the passage of the stones the symptoms and 
jaundice abated. Only minor gastrointestinal 
distress was experienced during the next six 
years. 

During the four months preceding hos- 
pitalization there had been a weight loss of 
40 pounds and the patient had become more 
irritable. The remainder of the history was 
irrelevant. 

Physical examination revealed a_ poorly 
nourished, moderately jaundiced white female 
who appeared ill. The temperature was 99°F., 
pulse go and regular, blood pressure 115/65 
mm. The abdomen was soft with marked ten- 
derness and a questionable mass in the upper 
right quadrant. The remaining findings were 
not remarkable. A flat plate x-ray of the gall- 
bladder area revealed nothing. 

Laboratory data were as follows: Hemo- 
globin 70 per cent, red blood count 3,080,000, 
white count 16,150 with normal differential 
Routine urinalysis was negative A PSP test for 
kidney function gave 55 and 15 per cent for the 
first and second hours. Mosenthal test: specific 
gravity 1.005 to 1.017. The icteric index was 37. 

The patient was observed and treated for 
two weeks with a high carbohydrate-low fat 
diet, daily infusions of 100 Gm. glucose, hot 
packs to upper abdomen and nitroglycerin 
sublingually for pain. Two 500 cc. transfusions 
of citrated blood were given. During this period 
the temperature fluctuated between normal 
and 100°F. and the icteric index declined from 
37 to 21. An intravenous hippuric acid test 
was 46 per cent, the prothrombin time 116 per 
cent. The patient was transferred to the sur- 
gical service and was treated for an additional 
two weeks. Intravenous glucose was discon- 
tinued for four days and then resumed, 100 
Gm. daily for ten days. The following addi- 
tional therapeutic measures were instituted 
daily: glycine in fruit juice, liver extract 
orally, bile salts and hematinic plastules. An 
intramuscular injection of concentrated liver 
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extract was given daily for seven days. During 
this time normal prothrombin values prevailed; 
however, the hippuric acid test values declined 
progressively. (Table 11.) The blood NPN was 


30 mg. per cent. The patient had remained free - 


of abdominal distress, except bloating. A faint 
icterus persisted, accompanied by itching of 
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ing 250 Gm. glucose and 1 ampule decholin 
sodium (10 cc. 20 per cent). Throughout the 
remaining postoperative period 200 Gm. glu- 
cose and 1 ampule decholin sodium were given 
intravenously daily. 

During the second twenty-four-hour period 
the output was reduced to 120 cc. from an 


TABLE 
CASE Il. M. H. 

Days Pre- and Postoperative 31 | 28 | 23 | 19 | 16 | 13 | 10] 4 | Oo I ¢ 
Temperature (max.)............... 99° | 100°} 98° | 100°! gg" | 1007) g9° | 99° | | | | | 100% 100?) 101 
Hippuric acid test %. 46| ...| 20| 18] 22] 
30 | 23 33 | 20, .. | 28 86). . 120 
24 hr. fluid intake cc.............. 3000] 2000) 3000) 2000/2000 
24 hr. urine output cc............. 120) 355\1350\1500| 550 
Decholin, 20%, 1o cc............-. I I I I I 
Parenteral glucose, Gm...... 300] 150) 150| 150 
the hands and feet. A purpuric area approxi- intake of 2,000 cc. Three hundred cc. of bile 
mately 2 by 3 inches appeared spontaneously drainage was collected during this period. 


on the left forearm. Bleeding, clotting and 
prothrombin times were normal. The platelet 
count was 174,000. The preoperative hippuric 
acid test remained critically low (22 per cent) 
indicating irreparable liver damage. 

Laparotomy and gallbladder drainage under 
procaine spinal anesthesia was done thirty-one 
days after admission. The gallbladder was 
distended with white bile which was aspirated. 
Two large pigmented stones and cholesterol 
gravel were removed. Approximately one liter 
of cloudy ascitic fluid was aspirated from the 
abdominal cavity. The liver was subnormal in 
size, grey-blue in color, very hard and of hob- 
nail appearance. The common duct was 
involved in adhesions and was left undisturbed 
because of the patient’s poor condition. Cathe- 
ter drainage of the gallbladder was provided. 
Fifteen minutes after the spinal anesthetic the 
blood pressure dropped to 86/54. Adrenalin 
by hypo, oxygen by mask and intravenous 
glucose solution relieved the hypotension 
promptly. Immediately after operation a 
transfusion of 500 cc. citrated whole blood was 
given. 

During the twenty-four-hour period follow- 
ing operation the general condition seemed 
satisfactory; however, the urinary output was 
but 240 cc. from an intake of 3,500 cc. contain- 


Nasal oxygen which had been given twenty 
minutes of each hour since operation was dis- 
continued. Forty-eight hours after operation 
the icteric index had become elevated to 86 and 
the NPN was 51, indicating impairment of 
both liver and kidney function. The patient 
was very restless and complained of severe 
itching. Nausea requiring gastric lavage every 
six to eight hours had developed. On the second 
postoperative day (third twenty-four-hour 
period) the patient seemed more alert and was 
less nauseated, but the itching continued and 
the jaundice was more apparent. The urinary 
output increased to 355 cc. On the third day 
1,350 cc. of urine was excreted; however, the 
course continued downhill and the NPN con- 
tinued to rise. Despite free bile drainage from 
the cholecystotomy tube and the increased 
urinary output which continued on the fourth 
day (Table 11) the icteric index reached 120 and 
the NPN 60 mg. per cent. The patient had 
become very restless and was confused at times. 
Continuous gastric lavage was necessary. Per- 
sistent cyanosis despite oxygen therapy de- 
veloped. The pulse and blood pressure could 
not be obtained before respiration ceased. 


Comment. This case is a classical ex- 
ample of hepatorenal syndrome. Before 


4 

( 

= 

x 

ne 

. 

a 
ta 
3 


VoL. LXXV, No. 6 


operation we were dealing with advanced 
hepatic insufficiency, at least in the func- 
tion of detoxication, which could not be 
improved by specific therapeutic measures. 
Operation was followed by evidence of 
increased liver damage and renal decom- 
pensation with urinary suppression and 
azotemia. The degree of renal insufficiency 
was of such magnitude that, despite an 
induced diuresis on the third and fourth 
postoperative days, nitrogenous reten- 
tion was progressive. The terminal picture 
was one of deepening icterus, uremia and 
circulatory collapse. 


Case. B.T., a female, age twenty-seven, 
was referred to the surgical service for splenec- 
tomy. The patient had contracted malaria at 
the age of six years which was apparently cured 
with quinine. The next thirteen years were un- 
eventful. At the age of nineteen she suffered a 
severe case of Vincent’s angina which resulted 
in the loss of most of the teeth and a swelling in 
the neck that required incision and drainage. 
Two years later the patient began to develop 
intermittent attacks of pain under the left 
costal margin. These attacks which occurred 
once or twice a year or oftener, were always 
followed by varying degrees of jaundice. She 
was hospitalized on two occasions over a three- 
year period with diagnoses of splenic anemia on 
one admission and chronic malaria on the other. 
Intramuscular atabrine was followed by im- 
provement; however, during the next four 
years her health was not good. A change in 
climate was advised and she moved from 
Arkansas to Michigan a year before the present 
admission. For a few months she felt well and 
gained weight. Six months before admission 
abdominal swelling thought to be due to fluid 
developed. Several months later the patient 
was considerably weakened by loss of blood 
which was expelled by emesis and in the stool. 
Seven blood transfusions were given. Biopsy 
of liver and spleen was done at the University 
Hospital at Ann Arbor, Michigan, with a 
diagnosis of Banti’s disease. Splenectomy was 
recommended. Paracentesis had been done on 
three occasions, the largest amount of fluid 
being 3 pints. 

Physical examination revealed a_ restless, 
fairly well developed, emaciated, deeply jaun- 
diced white female. Most of the teeth were 
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missing. The essential findings were decreased 
area of liver dullness, an enlarged spleen which 
filled most of the upper left quadrant and a 
moderate amount of fluid within the abdominal 
cavity. 

Laboratory data were as follows: Hemoglobin 
75 per cent, red count 3,790,000, white count 
4,250 with a relative lymphocystosis. Over a 
five-day period daily blood smears for malaria 
were negative. The platlet count was reduced 
to 55,040. Bleeding and coagulation time were 
normal. Fasting blood sugar was within normal 
limits. The hippuric acid test was 32 per cent, 
icteric index 120, serum protein 7.5 Gm., 
blood NPN 30 mg. per cent, and urea clear- 
ance decreased to 62 per cent. Routine urinaly- 
sis was negative except for one cast. 

During five days of preparation for surgery 
the patient experienced two mild chills without 
fever. Preoperative treatment included intra- 
venous glucose with thiamine and ascorbic acid, 
oral bile salts, liver extract and glycine. 

At operation under novocain spinal anes- 
thesia the spleen filled the upper left quadrant. 
The liver was small and uniformly hob-nailed. 
Splenectomy was done. There was a transient 
fall in blood pressure to shock levels that re- 
sponded promptly to subcutaneously adminis- 
tered adrenalin. Oxygen-carbon dioxide was 
given by mask throughout the operation. 

Immediately after operation a 400 cc. 
citrated blood transfusion and 1,000 cc. 10 per 
cent glucose were given. This was followed by 
2,000 cc. 5 per cent glucose in water by hypo- 
dermoclysis. The twenty-four-hour urinary 
output from this intake was 200 cc. Blood 
pressure was maintained for the first eighteen 
hours and then declined to 64/?. The pulse 
rate was 140 per minute. The patient was 
stuporous. Following 500 cc. plasma-glucose 
and 500 cc. 20 per cent glucose with 1 ampule 
of decholin the blood pressure increased to 
110/60 with a pulse rate of 112. Three hours 
later the patient was semicomatose with a 
blood pressure of 60/25 and an apex rate of 
160. Oxygen by nasal catheter was begun and 
500 cc. of citrated blood by vein elevated the 
blood pressure to 90/30. The pulse rate was 
140. The patient was comatose. The eyes were 
open but there was no response. During the 
second twenty-four hour period the urinary 
output was 220 cc.; however, only 40 cc. were 
obtained during the last ten hours of the 
period. 
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Forty-eight hours after operation the patient 
was in coma and was deeply jaundiced. The 
blood pressure was 77/?, apex rate 160. Five 
hundred cc. of plasma and 500 cc. 20 per cent 
glucose with calcium gluconate raised the blood 
pressure to 110/50. Over a six-hour period 
go cc. of urine was excreted. Within two hours 
after the plasma infusion the blood pressure 
declined to 90/40 with a pulse rate of 154. 
Spells of muscular twitching which developed 
into clonic convulsions lasting two to three 
minutes followed. The temperature, which had 
fluctuated between 100° and 101°F. during the 
preceding twenty-four hours, climbed to 105°F. 
and the patient expired quietly in circulatory 
collapse. 


Comment. This patient, like Case u, 
had advanced portal cirrhosis with signifi- 
cant hepatic insufficiency as measured by 
the hippuric acid test. Portal cirrhosis is 
characterized pathologically by patchy 
involvement of ‘hepatic parenchyma and 
physiologically by relatively well main- 
tained hepatic function until the disease is 
well advanced. Areas of connective tissue 
replacement alternate with areas of normal 
or even hyperplastic hepatic cells. Because 
of the large factor of safety possessed by 
the liver only a fraction of normal paren- 
chyma can maintain hepatic function. On 
the other hand, diffuse hepatic lesions 
which compromise the entire parenchyma 
give evidence of diminished function early. 

Both Cases 1 and 11 gave laboratory 
evidence of depleted hepatic reserve before 
operation. It is not unlikely that the kid- 
neys in these patients were subjected to 
toxic products which would have been 
rendered inocuous by a normal liver. The 
profound circulatory instability exhibited 
by Case 111 was an outstanding feature of 
the postoperative course. 


2. Renal Insufficiency with Hepatic Insuffi- 
ciency. Case tv. F. G., a female, age sixty- 
four, was admitted to the hospital five months 
after permanent drainage of the gallbladder 
elsewhere for a partial common duct obstruc- 
tion. The drainage tube had been clamped off 
most of the time, but on occasions there were 
spells of upper right quadrant distress with 
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nausea. These were always relieved by un- 
clamping the tube to the gallbladder which was 
followed by drainage of several ounces of bile. 
Following the first operation at which time the 
patient was deeply jaundiced much of her 
former vitality had been regained. Of late 
there had developed anorexia, loss of strength 
and foamy, clay-colored stools off and on. The 
intervals between spells of upper abdominal 
distress had diminished progressively to every 
few days. 

Except for attacks of gallbladder colic for 
two years prior to the onset of painful, com- 
plete obstruction of the common duct which led 
to the above operative procedure, the past his- 
tory was irrelevant. There were no symptoms 
referable to the cardiovascular and_ renal 
systems. 

Essential physical findings revealed an 
elderly white female who appeared somewhat 
malnourished and whose skin had a leathery, 
brownish-yellow tinge. The blood pressure was 
122/70, the pulse 64 and regular. Heart and 
lungs were negative. A rubber drainage tube 
protruded through an indurated, healed upper 
right quadrant scar. 

Laboratory findings on admission were as 
follows: Hemoglobin 89 per cent, red blood 
count 4,300,000, white blood count 8,750. 
Bleeding time two minutes, coagulation time 
four minutes, prothrombin time 89 per cent. 
Blood NPN 30 mg per cent, urea N 12 mg. per 
cent, serum protein 5.7 Gm. The urea clearance 
test showed impaired kidney function (55 per 
cent). Icteric index was elevated to 24, fasting 
blood sugar was 92 mg. per cent and blood 
amylase at the lower limits of normal (66 units, 
Somogyi). A subnormal hippuric acid test of 
72 per cent on admission was raised to 89 per 
cent following six days of preparation for 
operation. With the bromsulfalein test, 40 per 
cent of the dye was retained after thirty 
minutes. 

Following lipiodol injection of the biliary 
tract through the cholecystotomy tube which 
produced typical gallstone colic pain a transient 
elevation of temperature (102°F.) and an 
elevated blood amylase was observed (242 
units). After five days of therapy, designed to 
build up hepatic reserve and combat bile salt 
and pancreatic deficiency, exploration of the 
common duct under spinal anesthesia was 
done. Much débris and two faceted stones were 
removed from the ampulla and T-tube drain- 
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age of the common duct was provided. The 


operative procedure was tolerated well. 

For the first seventy-two hours after opera- 
tion the urinary output was diminished. 
(Table 111.) On the first postoperative day the 
blood pressure declined to 82/54. Following 
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hepatic damage contributed to the clinical 
picture. On the morning of the sixth post- 
operative day the NPN dropped to 84 mg. per 
cent and during this and the following day the 
twenty-four-hour urinary output was 2,000 cc. 
Clinical improvement followed and _ gastric 


TABLE III 
, CASE IV. F. G. 


Days 
Pre- and Postoperative | 7 


Temperature............ 98° | 99° | 97® | 98° | g9° | 98° 

Hippuric acid %......... 

Fluid intake, 24 hr./ee...| .. | ...| ...|2500|2500|3000 

Urine output, 24 hr./ec...| .. | ...| ...] 300] 750] 500 
Parentenal glucose,Gm...| .. | 100} 100] 200] 200] 300 
Decholin, 20%, ce..... I I 


984 984 984 984 984 98° 98° 98° 98* 984 
102} 116) 128; 84) 65!....| 56) 40) 47) 42) 34 


3000] 1800) 2000) 3800} 27 50| 3000} 2200] 1500/2000 
1870] 920] 800 


intravenous fluids, circulation improved and 
for the next fourty-eight hours the pressure 
varied between 108/70 and 122/74 mm. The 
pulse rate never exceeded go per minute. It 
was necessary to provide continuous gastric 
lavage which, however, did not allay spells of 
singultus. Intravenous decholin sodium was 
started on the first postoperative day and was 
continued along with intravenous and subcu- 
taneous glucose for nine days. (Table 111.) On 
the second postoperative day there was no 
retention of bromsulfalein thirty minutes after 
injection of the dye and the prothrombin time 
was on 9 per cent under the preoperative value, 
indicating no appreciably increased impair- 
ment of hepatic activity as reflected in these 
two hepatic functions. A blood NPN of 88 mg. 
per cent and a urea N of 48 mg. per cent sug- 
gested rather marked impairment of kidney 
function. A progressive azotemia developed in 
spite of increasing urinary output and the 
clinical picture was that of uremia. The greatest 
nitrogen retention occurred on the fifth post- 
operative day (NPN 128 mg. per cent, urea N 
80 mg. per cent). At this time the prothrombin 
value was go per cent of normal. Inasmuch as 
this corresponds to the preoperative pro- 
thrombin level and since no vitamin K had been 
administered postoperatively, it seems un- 
likely that any significant degree of generalized 


lavage was discontinued on the seventh post- 
operative day. Thirteen days after operation 
the nitrogenous constituents of the blood and 
icteric index were normal and the patient 
recovered rapidly. 


Comment. This patient is one in whom, 
in view of the facts related to the biliary 
tract disturbance, one would anticipate a 
narrow margin of hepatic reserve. The 
clinical picture after surgery conforms with 
that frequently classified as ““hepatorenal,” 
yet two hepatic functions (prothrombin 
and dye removal) gave no indication of 
hepatic insufficiency on the second post- 
operative day. From blood chemistry and 
urinary output data the azotemia which 
developed would seem most satisfactorily 
explained on the basis of impaired kidney 
function due to renal disturbance. The 
impaired urea clearance before operation 
favors this view. 


3. Associated Hepatic and Renal Insuffi- 
ciency. Casev. R.S. M., a male, age seventy- 
six, entered the hospital with a suprapubic 
catheter in the bladder. Eleven days previously 
the patient had experienced acute urinary 
retention due to benign prostatic hypertrophy 
which had caused some symptoms for a year. 
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The patient was almost deaf and a detailed 
history was not obtained; however, it was 
learned from the family that the patient’s 
general health had always been good and there 
had been no serious illnesses or gastrointestinal 
symptoms. There was occasional dizziness and 
moderate dyspnea on exertion. 

Physical examination revealed a well pre- 
served, elderly white male who was alert and 
not acutely ill. The pulse rate was 76, respira- 
tion 18, blood pressure 120/70 mm. The teeth 
were in poor condition, the heart and lungs 


seemed normal, the abdomen was soft without 


masses or tenderness, the suprapubic incision 
was well healed. By rectal examination the 
prostate was of the size, shape and consistency 
of a baseball. 

Laboratory data were as follows: Hemoglobin 
80 per cent, red blood count 4.23 million, white 
blood count 5,050 with a normal differential; 
urine, specific gravity 1.020 with a trace of 
albumin and many pus cells. Blood NPN 42 
mg. per cent, urea nitrogen 22 mg. per cent, 
and urea clearance 58 per cent, indicating 
impaired kidney function. Prothrombin was 
92 per cent and there was no retention of 
bromsulfalein in thirty minutes, indicating no 
impairment of liver function. 

The bladder infection was treated for one 
week with sulfanilamide and 500 cc. infusions 
of 20 per cent glucose with 10 cc. decholin 
sodium 20 per cent were given daily for seven 
days to promote diuresis. Following this, 
decholin tablets (twelve daily) were given for 
four days. The blood NPN which reached a 
maximum elevation of 68 mg. per cent two days 
after beginning the intravenous therapy de- 
clined to 39 mg. per cent ten days later. 

At operation suprapubic prostatectomy was 
done without difficulty under novocain spinal 
anesthesia. Three hours after operation the 
blood pressure was 70/56, the pulse rate 100 
and rather weak..The dressings were soaked 
with sanguinous drainage but there was no 
evidence of undue hemorrhage. Following the 
intravenous injection of 500 cc. 20 per cent 
glucose with decholin, ephedrine by hypoder- 
mic and oxygen by nasal catheter the blood 
pressure rose to 115/70. Five hours later the 
pulse was weak and thready and the blood 
pressure could not be obtained. A 400 cc. 
citrated whole blood transfusion was without 
effect on the low blood pressure. The pulse was 
somewhat irregular. Two hypodermic injections 


of ephedrine (50 mg.) and two ampules of 
digitalis given an hour apart elevated the 
blood pressure to 76/42. An ampule of pitressin 
by hypodermic raised this to 94/64. Fourteen 
hours after operation the patient appeared 
slightly jaundiced and during the night there 
were several emesis, the last of which was 
blood tinged. The pulse remained poor in 
quality. Twenty-four hours after operation the 
patient was semicomatose, there was moderate 
jaundice, a blood pressure reading could not be 
obtained, and a gastric lavage contained coffee 
ground material. Continuous gastric drainage 


-was instituted. Following 500 cc. of plasma- 


glucose and 500 cc. 20 per cent glucose with 
decholin the blood pressure rose to 150/85, 
the pulse became stronger and the patient 
looked and acted greatly improved. This state 


was maintained throughout the first post- 


operative day. The blood NPN was 70 mg. 
per cent. The urine output was 400 cc. for the 
first twenty-four hours and 1,300 for the second 
twenty-four-hour period. Thereafter perma- 
nent urinary suppression set in. On the second 
postoperative day the temperature was 99°F, 
the blood NPN was 108 mg. per cent, there was 
singultus at intervals and cyanosis was ap- 
parent in spite of continuous oxygen therapy. 
Fluid intake was maintained parenterally. On 
the evening of the second day the patient was 
stuporous, the icterus was more pronounced 
(icteric index 80), the blood pressure was 70/?, 
the pulse rate 130 and poor in quality. 

On the third postoperative day the tempera- 
ture reached 101°F, the blood NPN was 135 
mg. per cent, singultus continued, the pulse was 
144 and thready and the blood pressure could 
not be obtained except for several hours follow- 
ing intravenous infusions. On the morning of 
the fourth day the patient was in deep coma, 
there were moist rales throughout the lungs 
and the skin and sclera were deeply jaundiced. 
The blood pressure could not be obtained. 
The temperature increased to 104°F and the 
patent expired ninety-six hours after operation. 

At autopsy the skin was deep yellow. The 
abdominal cavity appeared normal. ‘The pro- 
static bed contained an adherent blood clot. 
The liver was larger than average, the borders 
were rounded and the surface appeared dusty 
yellow. The cut surface had a greasy appear- 
ance and felt granular when scraped. Micro- 
scopically the liver cords were shrunken 
throughout; in many areas the normal pattern 
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was lost with the-hepatic cells appearing large 
and vesicular and arranged in clumps. 

The kidneys were small, the surfaces scarred 
and the capsules adherent. Cut surface re- 
vealed narrowing of the cortex with indistinct 
markings. Under the microscope the glomeruli 
were shrunken and their epithelium showed 
advanced sclerotic changes. The cells of the 
tubules were swollen and clear; in some areas 
the protoplasm took almost no stain. Desqua- 
mation and other advanced degenerative 
changes in the tubular epithelium were scarce. 

The lungs were wet but contained no areas of 
consolidation. The remaining findings were 
irrelevant. 


Comment. This case illustrates a combi- 
nation of acute hepatic degeneration fol- 
lowed promptly by renal failure in a patient 
with a normal NPN but no renal reserve. 
The liver damage accompanied by jaundice 
within twelve hours of operation may or 
may not be related to the pronounced 
tendency to surgical shock. The absence 
of fever during the first forty-eight hours 
after operation makes the possibility of a 
blood stream infection unlikely. The vaso- 
motor instability was the most outstanding 
clinical feature of the postoperative course. 

Decholin therapy before operation pro- 
duced a diuresis but the elimination of uri- 
nary nitrogen (twenty-four-hour periods) 
was not increased, suggesting that any 
benefit from decholin in azotemia results 


from some mechanism other than increased 


urinary excretion of nitrogen bodies. 

The following case is .interesting both 
from a diagnostic standpoint and in its 
postoperative hepatorenal aspects: 


Case vi. F. J., a white female, age forty- 
nine, was admitted to the medical service and 
transferred to the surgical service a week later. 
Three weeks prior to admission the patient had 
an attack of what was thought to be the “flu.” 
There was generalized muscular aching with 
loss of appetite but, it was believed, no fever. 
The patient remained in bed for two days but 
did not regain her former strength or appetite. 

One week after the above illness the patient’s 
family noticed that her eyes and skin were 
turning yellow. The patient denied any abdomi- 
nal distress or attacks simulating colic. The 
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appetite had been only fair, and for several 
years there had been occasional spells of gas 
and bloating. The bowels had been costive as a 
rule for a number of years, but there had been 
no noticeable change in bowel habit and no 
bloody or tarry stools. The remaining past 
history was irrelevant except that her father 
died of carcinoma of the liver. 

Physical examination revealed nothing of 
diagnostic value. The patient was alert, intelli- 
gent and cooperative. There was an icteric tint 
to the skin and sclera, the lungs and heart 
appeared normal, the blood pressure was 
165/100, the pulse 80 and regular. No abdomi- 
nal masses or tenderness were made out. 

A preliminary diagnosis of catarrhal jaundice 
was made. An intravenous hippuric acid test 
of 14 per cent and a prothrombin value of 
76 per cent that declined to 45 per cent four 
days later was thought to substantiate the 
diagnosis of intrahepatic jaundice. However, 
flat plate x-ray of the gallbladder region re- 
vealed one large and two smaller positive 
shadows and following three days of vitamin K 
therapy (kayquinone) with desoxycholic acid* 
orally, the prothrombin time promptly rose to 
go per cent of normal and the diagnosis was 
changed to obstructive jaundice, probably due 
to a silent common duct stone. This diagnosis 
seemed further strengthened by the fluctuating 
icteric index during nine days of observation 
(Table rv.) 

The patient responded promptly to a high 
carbohydrate high protein diet, bile salts and 
vitamin K and intravenous glucose, and before 
operation the prothrombin was normal and the 
hippuric test (intravenous) was 70 per cent. 
The blood NPN was 30 mg. per cent, urea 
clearance decreased to 45 per cent (25 per cent 
below the considered normal of 70 per cent), 


hemoglobin 77 per cent, red blood count 3.73 


million, white blood count 5,550 with normal 
differential and the urine negative except for 
the presence of bile. The icteric index had in- 
creased to 150; quantitative blood bilirubin 
was 12.0 mg. per cent (normal 0.2 to 0.4 mg. 
per cent). 

Operation was performed under novocain 


spinal anesthesia. The gallbladder and common 


* Decholin sodium and desoxycholic acid (degalol) 
used with vitamin K for differentiation of intra- and 
extrahepatic jaundice on the basis of prothrombin re- 
sponse has been kindly supplied by Riedel de Haen and 
Co., New York. 
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duct were only questionably distended and the 
contained bile was pale green and thick with 
mucus. The common duct was explored and 
found to contain one pea-sized stone. Several 
stones were removed from the gallbladder and 
tube drainage was provided for both the gall- 
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considering the almost complete blockage of 
both liver and kidneys. The blood NPN had 
risen to 76 mg. per cent, and the prothrombin 
had dropped from 100 per cent on the second 
postoperative day to 58 per cent. Vitamin K 
was given by hypodermic injection for four 
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TABLE IV 
CASE VI. F. Jj. 
Days Pre- and Postoperative 8 | 6 3 2 1 1) 
98! | 984 | 984 | 984 | 984 | 084 
Icteric index, units............. 32 | 20 | 110] 100} 150|....| 200 
Fluid intake, 24 hr./cc.......... wah 
Vitamin K-bile salts—oral*...... te 4 
days 

Decholin, 20 cc. 10%...........- 1 I I 


* Kayquinone Abbott 75 mg. and Degalol (Reidel de Haen) 18 gr. 


bladder and common duct. Exploration of the 
pancreas and gastrohepatic omentum revealed 
in the latter a hard nodule the size of a hazelnut 
which was taken for microscopic examination. 
The upper surface of the liver was smooth; 
however, palpation of the under surface re- 
vealed multiple hard nodules beneath the cap- 
sule and surrounding the bifurcation of the 
common bile duct. The lower abdomen was 
then explored and a hard, circumscribed neo- 
plasm was found in the large bowel just distal 
to the splenic flexure. 

During the operative procedure there was a 
transient fall in blood pressure from 125/84 to 
80/20. Adrenalin, 0.5 cc. by hypo and 95 per 
cent oxygen-carbon dioxide 5 per cent by mask 
properly restored the pressure to 140/100; dur- 
ing the following thirty minutes this declined 
slowly to 100/78 where it was maintained. 


Twelve hours later the patient was resting 


quietly, aroused easily and was taking fluids 
well. The blood pressure during the first 
twenty-four-hour period was maintained at 
100/65, the pulse rate 120’and regular, the 
urinary output 100 cc. and from this time on 
an almost complete suppression of urine ensued. 
(Table 1v.) There was likewise essentially no 
bile drainage. Hypertonic glucose and decholin 
were without effect on the anuria. On the fourth 
postoperative day it was necessary to institute 
continuous gastric drainage; however, the pa- 
tient’s general condition was amazingly good 


consecutive days and a prompt response in 
prothrombin time to go per cent was observed 
on the seventh postoperative day. Following 
withdrawal of vitamin K therapy the pro- 
thrombin value declined progressively to 40 
per cent. 

By the eleventh postoperative day the pa- 
tient was dull and exhausted with spells of 
nausea and singultus. The breath had a uri- 
niferous odor and the blood NPN was elevated 
to 136 mg. per cent. Except during the first 
twenty-four hours postoperatively, the blood 
pressure remained above 120 mm. systolic and 
the temperature was essentially normal. Clini- 
cally, death on the thirteenth postoperative day 
appeared to be due primarily to uremia. 

Postmortem examination revealed complete 
walling off of the gallbladder and common duct 
region with omental adhesions. There ‘was no 
evidence of bile or infection in the abdominal 
cavity. The liver showed gross and microscopic 
evidence of early obstructive biliary cirrhosis 
with distended bile capillaries, increased pig- 
mentation and varying degrees of central 
atrophy of liver cells. Microscopically the 
nodules in the liver hilus and that removed 
at operation from the gastrohepatic omentum 
showed the same metaplastic cellular structure 
interpreted as metastatic from the adenocarci- 
noma in the large bowel. The kidneys were 
small and scarred, the capsules stripping with 
difficulty. The microscopic picture was that 
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of fairly advanced chronic glomerulonephritis 
with varying degrees of hyaline degeneration 
of the glomeruli and atrophy of many of the 
collecting tubules. Pigmented débris and de- 
generative cellular changes were prominent 
throughout the tubular areas. ° 


Comment. This case is extremely inter- 
esting in that observations were made over 
a thirteen-day period during which there 
was essentially complete obstruction to the 
liver and an almost complete suppression 
of urine. During the first half of this period 
the general condition appeared unbeliev- 
ably good under the circumstances. It is 
noteworthy that during this period the 
obstructed liver still responded promptly 
to vitamin K therapy, a response not ob- 
tained in the presence of intrinsic rather 
than extrinsic jaundice. It seems unlikely 
that a rapidly failing liver would manu- 
facture prothrombin so promptly. On the 
basis of this response it would seem that 
despite the clinic resemblance to the hepa- 
torenal syndrome, hepatic insufficiency 
played little if any part in the marked 
urinary suppression observed during the 
first seven or eight days following oper- 
ation. On the other hand, the degree of 
chronic glomerulonephritis present un- 
doubtedly narrowed significantly the de- 
gree of renal reserve. Although there was 
no nitrogenous retention before surgery, 
the lowered urea clearance test (45 per 
cent) is evidence of a lowered renal factor 
of safety. The following explanation is 
offered to account for the course of events 
which followed surgery in this patient: 

The transient fall in blood pressure dur- 
ing operation and the relatively low pres- 
sure for the next twelve to sixteen hours 
was sufficient in this particular individual, 
whose original blood pressure was 165/100, 
to produce a lethal anoxia in the remaining 
functional kidney parenchyma. Degener- 
ative changes resulting from this damage, 
coupled with the added load of bile excre- 
tion, was sufficient to plug the remaining 
functional collecting tubules to the extent 
that the excretion of urine was reduced 
almost to nothing. (Table tv.) 


Case vi. The patient, H. B., a female, age 
sixty, was transferred from the medical service 
with a diagnosis of acute cholecystitis with 
lithiasis and obstruction of the common duct, 
partial. The past history was one of gas and 
bloating with belching and burning in the epi- 
gastrium of fifteen years’ duration. Eight days 
before admission the patient had an attack of 
severe gallbladder colic requiring several hypo- 
dermic injections of morphine for relief. 
Following this marked jaundice developed. On 
admission the icteric index was 100, blood NPN 
32.79 mg. per cent and the hippuric acid test 
71 per cent. Surgical intervention was refused 
and after eleven days of medical management 
the patient was dismissed on a high carbohy- 
drate diet and bile salts. On dismissal the 
icteric index had declined to 75. 

The patient was readmitted on the surgical 
service two weeks later. The jaundice had 
become more intense, dyspepsia for all types of 
food had developed along with recurrent at- 
tacks of upper right quadrant pain associated 
with distention and vomiting. 

Essential physical findings revealed an obese, 
white female with yellow sclera and a canary 
yellow skin. There were no positive chest 
findings, the blood pressure was 130/80, the 
pulse 64 and regular. The abdomen was domed 
and tympanitic, there was marked tenderness 
without rigidity in the upper right quadrant 
and epigastrium, and a smooth tender mass the 
size of an orange was palpable under the right 
costal margin. The temperature was 98°F. 

Laboratory findings were as follows: Hemo- 
globin 95 per cent, red blood count 4. 84 million, 
white blood count 11,500 with an increase in 
segmented forms. Mosenthal test 1.004 to 
1.016, NPN 30 mg. per cent, urea clearance 
test 56 per cent (subnormal). The prothrombin 
time was 62 per cent of normal. The icteric 
index was 200. During three weeks the hippuric 
acid test had dropped from 71 to 31 per cent. 

The patient was placed on a high protein, 
high carbohydrate diet with Karo syrup in 
fruit juice, bile salts (bilron) and 1,000 cc. of 
10 per cent glucose with 1 Gm. of calctum 
gluconate, 6 mg. of thiamine chloride and 100 
mg. of ascorbic acid intravenously daily. 
Nitroglycerin, gr. 1459 sublingually and atro- 
pine sulfate, gr. 175, was given three times 
daily on alternate days. The response was poor 
due to nausea and vomiting whether food was 
taken or not. It was decided that gall- 
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bladder drainage offered the only chance for 
improvement. 

Under local novocain infiltration anesthesia 
the abdomen was opened by an upper right 
gridiron incision. The liver appeared enlarged 
with borders rounded, greyish in color, and 
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systolic. One hundred sixty-five cc. of urine 
were obtained following fluid intake of 3,225 cc. 
containing 200 Gm. of glucose. At the end of 
this period the blood pressure was 105/65, the 
pulse rate 90, respiration 18. The general 
appearance seemed satisfactory and oxygen 


TABLE Vv 
CASE VII. H. B. 


99? | 98° | 98° | 984 | 98! | 98* | 98° | 984 | 98° | 98° | g74 | | 97? | 97° 
Cholates in drainage bile, mg. %........ 


Fluid intake, 24 hr./cc................. 
Parenteral glucose, Gm................ 
Decholin, 20%, 10 cc 


3225/3500) 2500| 2270] 2000) 1 500] 1 500 
165| 90| 275| 270) 930\1030| 90 
150| 200] 150} 200} I00]....| 100 


mottled with yellow spots the size of a pin 
head. The gallbladder was distended to about 
four times average size; aspiration yielded 6 
ounces of colorless fluid. Upon excising the 
dome of the gallbladder several ounces of dark 
green, mucoid material loaded with gravel was 
obtained. A number of stones were removed 
from the gallbladder and cystic duct and a 
rubber drainage tube was fixed in the gall- 
bladder with purse-string suture. The common 
duct which was markedly distended was not 
disturbed. There was no evidence of metastases 
along the course of the common duct. 

The operative procedure, which required 
thirty-two minutes, was well tolerated except 
for a persistently low blood pressure (70/40 
to 90/60 mm.); 95 per cent oxygen-5 per cent 
carbon-dioxide was given by mask throughout 
the operation. At the end of the procedure 
clear, pigmented bile was draining from the 
cholecystotomy tube. 

Following operation oxygen was given by 
mask (6 liters per minute) twenty minutes of 
each hour for the first twenty-four hours. 
Postoperative temperature, laboratory tests, 
fluid intake and output and volume of bile 
drainage are shown in Table v. : 

During the first twenty-four hours the blood 
pressure varied between 70 and 80 mm. 


inhalations were discontinued. For the next 
twenty-four hours the patient was anuric in 
spite of an intake of 3,500 cc. The urinary out- 
put for the second twenty-four hour period was 
go cc. There was free bile drainage; however, 
the bile salt concentration for the first twenty- 
four hours was 380 mg. per cent (normal around 
2,000 mg. per cent). Nausea and occasional 
emesis persisted, the jaundice appeared to be 
increasing, the blood pressure remained around 
100 mm. systolic, the pulse rate varied between 
70 and 88 and there had been no elevation of 
temperature. 

Following hypertonic glucose and decholin 
(Table v) the urinary output increased to 
275 and 270 cc., respectively, on the second 
and third postoperative days. The icteric index 
was 200, the blood NPN had increased to 
50 mg. per cent. On the fourth and fifth post- 
operative days the urine output was increased 
to 930 and 1,030 cc. It was hoped that with 
improved renal elimination some clinical im- 
provement might follow. Such was not the 
case. The blood pressure declined to between 
70 and 80 mm. systolic and the patient ap- 
peared weakened and semistuporous. A 600 cc. 
citrated whole blood transfusion produced no 
change in the general condition or blood pres- 
sure level. For the last twenty-four hours of 
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life the patient was in deep coma, and during 
twenty hours prior to death no urine was 
eliminated. The blood NPN was go mg. per 
cent on the sixth postoperative day. A free 
drainage of highly pigmented bile continued 
to the end, but on the sixth postoperative day 
the concentration of bile salts was critically 
low (86 mg. per cent). 


Comment. This patient presented early 
hepatic insufficiency with delayed renal 
failure. Here again we encountered a very 
early oliguria which was later overcome for 
forty-eight hours. The hypotension of the 
first twenty-four hours following operation 
may have been responsible for the transient 
urinary suppression. If this was a typical 
case of hepatorenal syndrome from the 
onset with renal insufficiency due to toxic 
substances of hepatic origin, how can one 
account for the urinary output of 930 and 
1,030 cc. on the fourth and fifth post- 
operative days? The persistently elevated 
icteric index in spite of free biliary drain- 
age, and the progressive decline in bile salts 
in the drainage bile speak for markedly 
impaired hepatic function. The rising NPN 
and urinary suppression are indicative of 
renal dysfunction, possibly functional at 
first but later associated with peripheral 
vascular failure, organic in nature. Whether 
some specific toxic substance finally broke 
down kidney reserve by direct effect, or 
whether the latter occurred secondary to 
persistent hypotension and histotoxic an- 
oxia is a point for speculation. A normal 
temperature was obtained throughout the 
illness. Unlike Cases 111 and v, the vaso- 
motor instability was not associated with 
tachycardia. 


Case vii. M. S. M., a female, age sixty- 
two, developed jaundice and itching three days 
after an attack of gallbladder colic which 
recurred at intervals for two days. When ad- 
mitted to the hospital the stools were clay 
colored, the icterus index was 97 but there 
had been no recent upper right quadrant pain. 
Hemoglobin was 74 per cent, red blood count 
3,840,000, white blood count 7,000. The NPN 
was 34 mg. per cent, urea clearance slightly 
diminished to 60 per cent. An hippuric acid 
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test of 23 per cent indicated marked liver 
insufficiency; however, a prothrombin time of 
83 per cent was evidence against generalized 
liver damage. During five days of preoperative 
preparation for surgery there was no elevation 
of temperature and the patient remained free 
of distress. One hundred Gm. of glucose were 
given intravenously daily for three days before 
surgery. An hippuric acid test of 68 per cent 
the day before operation indicated a response 
to therapy. 

Cholecystectomy and removal of a common 
duct stone with T-tube drainage of the common 
duct was done. The operation was tolerated 
well except for a transient fall in blood pressure 
to 94/70 with spontaneous return to 134/86. 
During the last twenty minutes of the operation 
95 per cent-5 per cent oxygen carbon dioxide 
was given by mask. 

On the evening of the day of operation the 
patient could not be roused for several hours 
following 149 gr. dilaudid and 1490 gr. hyo- 
scine. The color remained good, the pulse was 
100 with an occasional dropped beat, the blood 
pressure 100/70 mm. Several hours later the 
effects of the sedative had worn off and the 
patient was easily aroused. Table vi shows 
fluid intake and output, temperature curve, 
blood chemistry determinations and the con- 
centration of bile salts in the T-tube drainage. 
Eight hours after operation marked oliguria 
developed that persisted for forty hours. 
Between the sixteenth and twenty-fourth 
postoperative hours only 15 cc. of urine was 
excreted. During the second twenty-four-hour 
period the output was restricted to 60 cc., and 
the output for the third twenty-four-hour 
period was 66 cc. 

On the morning of the second postoperative 
day the appearance was satisfactory, the 
patient was quiet, the temperature was 
100.8°F., the blood pressure 140/86, the 
pulse 100 and regular. The bile drainage 
was scanty and dark containing only 120 
mg. per cent of cholates. Prothrombin had 
diminished to 60 per cent, also indicative 
of suppressed liver function. The blood NPN 
was elevated to 58 mg. per cent. Decholin 
sodium was added to the intravenous glucose 
daily in quantities shown in Table vi. On the 
afternoon of the second day the patient ap- 
peared catatonic, staring at the ceiling and 
totally ignoring the examiner. The upper 
extremities were spastic but the reflexes were 
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equal and no pathologic reflexes were elicited. 
Later the appearance was more comatose, the 
breathing deep and labored, the blood pressure 
140/90, the pulse 112 and regular. 

The patient had been anuric for twelve 
hours. Continuous gastric lavage was started. 
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There developed a progressively deepening 
coma with muscular twitching and carpopedal 
spasm at intervals. Cheyne-Stokes respiration 
developed and there was some irregularity of 
the heart beat. Respiration ceased two minutes 
before the heart stopped. 


TABLE VI 
CASE VIII. M. S. M. 

98° | | 98* | | 98° | 100°) 1007) 100° g9° | 100%) 101°) 1018} 1022) 102° 
60 
Cholates in drainage bile mg. %....... 520| 200| 104) 40] 540] 840) 20) trace 
Fluid intake, 24 hr.jcc............... 4000] 3 500| 4.200] 1000 
Urine output 24 hr./cc............... 66| 450| 360] 220] 360] 60 
Parenteral glucose, Gm.............. 100] 300} 400] 250] 250| 300] 200] 400| 250) 100 
Liver extract* 10 cc. (H)............. 
36%, 10 CC... 2 I I I I I I 

* Lilly, crude. 

On the morning of the third day there was Comment. Although renal and hepatic 


no appreciable change in the general condition. 
Several ounces of urine were obtained for the 
night and during the twenty-four-hour period 
the output rose to 450 cc. The blood NPN was 
76 mg. per cent. By the fourth day the con- 
centration of cholates in the bile (400 cc. of 
bile for twenty-four hours) was reduced to the 
critically low level of 40 mg. per cent, the 
prothrombin had dropped to 23 per cent and 
the icterus had increased (blood bilirubin 
10.2 mg. per cent in contrast to 7.6 mg. per 
cent before operation). The gastric drainage 
contained coffee-ground material. A total of 
20 cc. of liver extract was given intramuscularly 
on the third and fourth days. Vitamin K 
(hyquinone) was given by hypo on the fifth, 
sixth, seventh and eighth days and the pro- 
thrombin time rose promptly from 23 to 85 
per cent on the seventh day. On the fifth and 
sixth days the cholates in the bile drainage 
increased to 540 and 840 mg. per cent, respec- 
tively, only to drop off again to 130 and 20 mg. 
on the seventh and eighth days. A bromsulfa- 
lein test on the seventh day showed 25 per 
cent retention in fifteen minutes and the 
blood amylase was elevated to 304. On the 
eighth day the blood NPN was 100 mg. per 
cent and the urea N 56 mg. per cent. (Table v1.) 


function tests gave evidence of subnormal 
function before operation, clinically this 
patient appeared a fairly good operative 
risk. Urinary suppression developed eight 
hours after operation. The oliguria was 
associated with definite hepatic insuffi- 
ciency as reflected by the increasing icterus, 
the drop in prothrombin and the marked 
impairment of bile salt synthesis. Decholin 
sodium was without recognizable effect on 
the course of subnormal liver function. It 
may have been a factor in the increased 
urinary output which began twenty-four 
hours after beginning this therapy. 

The increased concentration of bile salts 
in the T-tube drainage on the fifth and 
sixth days following parenteral liver extract 
denoted greatly improved hepatic synthe- 
sis as did the response in prothrombin for- 
mation following parenteral vitamin K. 
(Table v1.) Despite these favorable signs, 
the patient did not show any clinical im- 
provement. The catatonic stupor and the 
manifestations of alternating stimulation 
and depression of the central nervous sys- 
tem was out of all proportion to the degree 
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of azotemia present. The postoperative 
temperature curve is very suggestive of 
an associated infection. Permission for 
autopsy was denied. 


Case 1x. M. S., a female, age fifty-three, 
entered the hospital with a history of recurrent 


Schmidt, Chesky—Liver Function American Journal of Surgery 789 


the gallbladder after dye showed a poorly 
visualizing gallbladder with negative shadows. 

Preparation for surgery for one week in- 
cluded in addition to a high caloric, high 
carbohydrate diet, vitamin B complex, bile 
salts and pancreatin. Atropine sulfate orally 
and luminal kept the patient free of discomfort. 


TABLE 
CASE IX. M. S. 
Temperature........ 98* | 98® | 98* | 101°} 100°} g9® | gg* | 100°} 98*® | | 100°| 1007 | 100° | 100°) 
NPN, mg. %....... 85| 83! 48 46 32 
Urea clearance, %...| ... 20 50 
Hippuric acid test, %| .. | 121 50 80 
Prothrombin, %:...| | ... | .---| ...-| 60) . 89 
Icteric index, units.. . 8 . 60} . 10 
BSP test, % reten- 
24 hr. fluid intake 
.. | | 3000} 4500) 4200) 1200} 4300| 3500] 3500) 3800} 2000] 150 | 2250\2000|2250 
24 hr. urine outputce.| .. | ... 340} 210) 1230} 2250) 2000) 1170) 940) 1000) 600) 480!1260 
Decholin, 20%, 1oce.| .. |... | .... I I I I I I 
Parenteral glucose, 
200| 200} 300) 400) 250| 250) 40) 50 


attacks of severe colicky upper right quadrant 
pain with back and right shoulder radiation for 
twenty-five years. The initial attack in 1916 
was described as severe. Between 1916 and 
1939 the distress was milder in character, 
occurring at irregular intervals. During the 
past two years there had been an almost 
constant dull aching pain under the right 
costal border radiating at times to the right 
shoulder and to the epigastrium. There had been 
no jaundice, no fever or chills or weight loss. 
There was a selective dyspepsia for fried and 
“rich” foods. 

Inventory by symptoms and past history 
were essentially negative except for the diges- 
tive disturbance. The patient had scarlet fever 
as a child. There had been four term pregnan- 
cies with normal deliveries and menopause in 
1938. 

Physical examination revealed a rather thin, 
fairly well nourished middle aged female with 
no remarkable physical findings except upper 
right quadrant tenderness. The blood pressure 
was 142/86, the pulse 88 and regular. Urinalysis 
was negative, hemoglobin 83 per cent, red 
blood count 4,060,000, white blood count 
5,450 with a relative lymphocystosis. X-ray of 


One hundred Gm. of glucose with 10 cc. of 
decholin sodium were given daily for five days 
before operation. 

Tests of liver function were all normal before 
surgery (Table vir); hippuric acid test 121 per 
cent, prothrombin time g1 per cent, brom- 
sulfalein test o retention in thirty minutes. 
Urea clearance (62 per cent) was slightly 
subnormal and a mild degree of nitrogenous 
retention was present on admission (NPN 
42 mg. per cent, urea N. 24 mg. per cent). 

Cholecystectomy under spinal anesthesia was 
uneventful except for a transient fall in blood 
pressure to 70/60 mm. Inhalation of 95 per 
cent oxygen—5 per cent carbon dioxide and 
0.5 cc. adrenalin subcutaneously, promptly 
restored the pressure where it remained be- 
tween 120 and 130 mm. The liver appeared 
grossly normal. The gallbladder was distended 
with clear bile and contained many variable 
sized stones. 

During the first twenty-four hours after 
operation the course was not unusual except 
for diminished secretion of urine. (Table vit.) 
On the day following surgery continuous gastric 
drainage was begun because of nausea and 
frequent emesis. Despite a parenteral intake of 
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4,500 cc. of fluids containing 200 Gm. of glucose 
the oliguria persisted. Thirty-six hours after 
operation the sclera had a definite icteric tint 
and the patient looked ill. The blood pressure 
was sustained at its original level. 

Blood chemistry and function tests forty- 
eight hours after operation indicated appreci- 
able impairment of both liver and kidney 
function. The NPN was 85 mg. per cent, there 
was 20 per cent retention of dye in thirty 
minute; with the bromsulfalein test and the 
prothrombin time had dropped from the pre- 
operative level of 91 to 66 per cent. Clinically 
the patient looked haggard and complained of 
nausea and weakness. The abdomen was flat 
and the gastric drainage bile stained. The pulse 
rate was 120, quality poor and the blood pres- 
sure 92/70 mm. A mild cyanosis and icterus 
were present on the evening of the second 
postoperative day when oxygen therapy was in- 
stituted (6 liters per minute by nasal catheter). 

During the second postoperative day 4,200 
cc. of parenteral fluids, 300 Gm. of glucose and 
10 cc. decholin sodium were administered. The 
twenty-four-hour urine output was go cc. The 
patient appeared critically ill. 

On the third postoperative day the appear- 
ance was somewhat improved. Oxygen was dis- 
continued. The blood pressure was 160/95, the 
pulse 116 and of good quality, the temperature 
100.4°F. The blood NPN was 83 mg. per cent, 
urea N 60 mg. per cent, prothrombin 60 per 
cent, icteric index 60. One ampule of decholin 
sodium and hypertonic glucose (400 Gm. in 
1,200 cc. of fluid) was given in small infusions 
throughout the day in the hope of breaking 
through the urinary suppression. The urinary 
output for the twenty-four hour period was 
210 cc. 

On the fourth postoperative day the patient 
was extremely restless and confused at inter- 
vals. The blood pressure was 154/86, the pulse 
116 and regular, and the temperature 99.2°F. 
An intravenous hippuric acid test was 50 per 
cent of normal in contrast to 121 per cent 
preoperatively. Despite the oliguria the NPN 
had dropped to 50 mg. per cent. Forty-three 
hundred cc. of parenteral fluid containing 
250 Gm. of glucose with 10 cc. decholin sodium 
resulted in a twenty-four-hour urine volume of 
1,230 cc. 

On the fifth and sixth days active diuresis 
was obtained on an intake of 3,500 cc. contain- 
ing 250 Gm. of glucose and 10 cc. decholin 


JUNE, 1948 


sodium. (Table vu.) Gastric lavage was dis- 
continued. From this point on the patient 
made an uneventful recovery. By the eighth 
postoperative day the prothrombin time had 
risen to 89 per cent without vitamin K therapy. 
On the thirteenth day a hippuric acid test was 
80 per cent, there was no retention of dye in 
thirty minutes with the B.S.P. test, the skin 
had cleared of the jaundice and the blood NPN 


was normal. 


Comment. This patient, as the others 
in group ll, presented herself for surgery 
with kidneys having impaired reserve. 
The laboratory evidence of impaired he- 
patic function after surgery was more 
evident than in Case vill, i.e., jaundice, 
lowered prothrombin, impaired removal of 
bromsulfalein dye as well as a lowered 
hippuric acid synthesis. However, impaired 
renal function invalidates the hippuric test 
in this instance. After better than sixty 
hours of pronounced urinary suppression 
a diuresis occurred following hypertonic 
glucose and decholin therapy. It is interest- 
ing and perhaps significant that the 
azotemia decreased in the presence of 
persistent oliguria. The fall in blood NPN 
and urea N preceded the increased urine 
output by a number of hours. It is to be 
noted that the blood NPN reached its 
highest level forty-eight hours after opera- 
tion where it remained twenty-four hours 
despite a urine volume of go cc. for that 
period. Concomitant with the improve- 
ment in kidney function and _ clinical 
appearance the prothrombin value in- 
creased promptly without specific therapy, 
indicating rapid recovery of this particular 
hepatic function. The character of the 
temperature curve (Table vi) is suggestive 
of an associated mild infectious process of 
undetermined origin. 


Case x. H. G., a female, age sixty-six, 
entered the hospital with a typical history of 
intermittent biliary colic of ten years’ duration. 
At onset attacks occurred once or twice a year 
but during the past two years they had become 
progressively more frequent so that during the 
past six months they occurred at weekly or 
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more frequent intervals. Of late morphine by 
hypodermic had been given for distress. There 
had never been associated jaundice, fever or 
chills. The attacks occurred at any time of the 
day or night. 

Inventory by systems was non-contributory. 
A pelvic abscess had been drained in 1922. 
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Cholecystectomy was done under spinal 
anesthesia. The gallbladder was thick-walled, 
adherent to the liver bed and contained thick 
white bile and many faceted stones. The liver 
appeared normal. Except for a transient fall in 
blood pressure to 80/60 mm. which promptly 
returned to normal after 0.5 cc. adrenalin by 


TABLE VIII 
CASE X. H. G. 


Days Pre- and 


Postoperative 
Temperature........... | 98% | 98% | 98% | 98% | 98% | 98% | gg* | g9* | g9® | 98% | 98% | 98% | 
Hippuric acid test, %...| .. 30 58 
83 


Prothrombin, %........ 86 
24 hr. fluid intake, cc....|  .. 
24 hr. urine output, cc... 
Decholin, 20%, 1occ....|  .. 
Parenteral glucose,Gm..|_ .. .. | 100 | 100 | 100 


2500| 2600) 3500) 2000) 1500) 1500) 1800) 1750| 2000 
1100} 380) 740) 600) 720) 630 


200| 300) 150) 150) 150 


There had been five term pregnancies with 
normal deliveries and menopause in 1929 had 
been uneventful. 

Physical examination revealed a well pre- 
served, well developed, moderately obese 
woman in no apparent distress and without 
jaundice. Physical findings were essentially 
negative except for moderate tenderness in the 
upper right quadrant. The blood pressure was 
166/84 mm., pulse rate 92 and regular in rate 
and force. 

X-ray after dye revealed a non-visualizing 
gallbladder. 

The patient was kept free of distress on 
atropine, nitroglycerin and two decholin tablets 
three times a day. Three days before surgery 
infusions of 500 cc. of 20 per cent glucose 
with 1 Gm. of calcium gluconate was given 
daily. 

Laboratory work-up (Table vit) revealed a 
slightly elevated NPN and urea N that de- 
clined to normal after preparation for opera- 
tion. The hippuric acid test was subnormal 
(74 per cent), the urea clearance 10 per cent 
below the lower limits of normal (60 per cent) 
and there was no retention of dye at thirty 
minutes with the bromsulfalein test. The pro- 
thrombin time was 86 per cent. Following 
preparation for operation the hippuric acid 
test was 86 per cent and the blood NPN was 


within normal range. 


hyperdermic and inhalation of 95 per cent 
oxygen-5 per cent carbon diozide, the operation 
was well tolerated. Six hours after operation 
the blood pressure was 178/110, the pulse 116, 
regular and of good quality. During the first 
twenty-four-hour period following operation 
2,500 cc. of fluid was given parenterally con- 
taining 200 Gm. of glucose and 10 cc. of de- 
cholin sodium. A twenty-four-hour urinary 
output of 1,000 cc. was considered adequate. 
The same therapy was repeated during the 
second twenty-four-hour period except 250 Gm. 
of glucose were given. Urinary suppression was 
eminent with a twenty-four-hour output of 
380 cc. During the afternoon the patient com- 
plained of nausea and fatigue and after several 
emesis of foul, dark material continuous gastric 
lavage was instituted. The temperature was 
normal, the blood pressure 164/88, the pulse 
108 and regular. 

On the second postoperative day the patient 
appeared listless but was in no distress. Labora- 
tory studies gave evidence of impaired function 
of both liver and kidneys: intravenous hippuric 
acid test 30 per cent, bromsulfalein retention 
20 per cent at thirty minutes, prothrombin 83 
per cent, urea clearance 25 per cent, NPN 
60 mg. per cent, urea N 58 mg. per cent. Thirty- 
five hundred cc. of parenteral fluid containing 
300 Gm. of glucose and 10 cc. of decholin 
sodium was accompanied by a mild diuresis, the 
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twenty-four-hour urinary output reaching 
1,400 cc. On the evening of the second post- 
operative day auricular fibrillation developed. 
Blood pressure was 154/56 mm., apex rate 156, 
radial pulse rate 96. The gastric drainage 
contained bloody fluid. 

The same line of therapy except for lowered 
fluid intake because of the cardiovascular 
status was continued (Table vir) throughout 
the third, fourth and fifth postoperative days 
with progressive clinical improvement. The 
heart rate became regular fourteen hours after 
the onset of fibrillation and gastric drainage 
was discontinued on the evening of the third 
postoperative day. With the twenty-four-hour 


urinary output between 600 and 950 cc. the. 


nitrogenous retention decreased progressively 
to normal values on the eighth postoperative 
day. At this time the hippuric acid test and 
urea clearance were still impaired but were 
well above the values obtained forty-eight 
hours after operation. The patient was dis- 
missed on the fifteenth postoperative day. 


Comment. Any resemblance to the hep- 
atorenal syndrome in this patient following 
cholecystectomy seems primarily due to 
poor kidney function. The drop in hippuric 
acid excretion cannot be ascribed to liver 
insufficiency because of the associated 
decline in urea clearance. We have seen 
normal hippuric acid excretion in patients 
in whom urea clearance was decreased 40 
to 50 per cent of normal; however, below 
these values impaired kidney function 
invalidates the hippuric acid test as a 
reliable criterion of liver function. The 
retention of bromsulfalein,. however, is 
indicative of definite hepatic dysfunction, 
although the prothrombin value of 83 per 
cent is against any degree of markedly 
impaired liver function. It is noteworthy 
in this case that following the onset of 
auricular fibrillation which contraindicated 
large volumes of intravenous fluids, the 
nonprotein nitrogen dropped to normal 
values despite the fact that urinary output 
remained at levels which are supposedly 
inadequate to clear the blood of nitroge- 
nous waste products in the presence of 
impaired kidney function. Decholin sodium 
therapy may possibly have influenced the 
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existing azotemia by some unknown effect 
on urea and nitrogen metabolism. 


COMMENTS 


Vital organs, of which the liver and 
kidneys are examples, are characterized 
physiologically by large functional re- 
serves—large factors of safety. It has been 
estimated that but one-fourth of the 
parenchyma of these organs functioning 
normally is sufficient to carry out bodily 
functions. Decompensation follows when 


functional reserves are exhausted. Labora- . 


tory tests fall into two categories: function 
tests, such as the hippuric acid and urea 
clearance tests, and decompensation tests, 
such as determinations of nitrogenous 
retention or the quantitation of icterus. 
The former give us insight to the state of 
functional reserve. The latter give an idea 
of severity of parenchymal damage in an 
organ whose functional reserve has been 
depleted. There is no justification for the 
assumption that liver and kidney function 
are “ncrmal” in a patient who is not 
jaundiced and whose NPN is within normal 
limits. This situation obtains not infre- 
quently in patients who are without 
functional reserves and who are thrown im- 
mediately into decompensation by insult 
that would ordinarily be considered in- 
significant. Yet much of our present 
knowledge of the hepatorenal syndrome 
springs from such a premise. 

Considerable supportive evidence of a 
postoperative liver-kidney relationship is 
indirect. In many instances conclusions 
have been reached by a priori interpreta- 
tion of hospital records and necropsy mate- 
rial. The functional state of the organs 
under indictment prior to the onset of 
pathologic decompensation was problem- 
atical or unknown. This is particularly 
true of kidney function. Bartlett? has called 
attention to this shortcoming. Before 
postoperative renal insufficiency can be 
attributed to extrinsic origin appropriate 
tests which demonstrate previously exist- 
ing normal renal reserve must be on record. 
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There is a paucity of such data in hepatore- 
nal literature. 

Certain clinical and laboratory findings 
were so prevalent in our group of patients 
that they deserve evaluation as potential 
forerummers of the so-called hepatorenal 
picture in surgical patients. 

Compensated Renal Insufficiency before 
Surgery. Nine of our ten subjects had a 
normal NPN before surgery. However, 
eight of the ten possessed varying degrees 
of diminished renal reserve which was re- 
vealed by subnormal urea clearance. Obvi- 
ously, the development of a hepatorenal 
picture in these patients stemmed from 
kidneys with impoverished reserves. 

Vasomotor Instability. Anoxia during 
or following surgery is an important pre- 
disposing factor in the hepatorenal picture. 
Seven of the ten patients in our series 
developed delayed postoperative hypo- 
tension. Five of the seven had previously 
been exposed to transient fall in blood 
pressure to shock levels while on the oper- 
ating table. This followed, frequently but 
not always, traction on the mesentery or 
biliary tract. Only two of our subjects 
experienced a drop in blood pressure 
during the operation without a recurrence 
of hypotension during the postoperative 
period. This is significant. In all instances 
except Case vii the blood pressure was 
restored during the operation by subcu- 
taneously administered adrenalin and 95 
per cent oxygen-5 per cent carbon dioxide 
by mask. Four of the six patients devel- 
oped hypotension, 70 mm. systolic or less, 
within twelve hours. In the remaining two, 
vasomotor collapse was delayed twenty- 
four and forty-eight hours, respectively. 

We have observed significant drops in 
hepatic function in healthy surgical pa- 
tients following transient shock during 
operation. The poor risk patient with 
limited hepatic and renal reserves tolerates 
a like degree of anoxia even more poorly if 
at all. 

Factors other than anoxia may be at 
work in patients who exhibit such a 
tendency to vasomotor collapse. Boyce® 
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suggests that such reactions may be ana- 
phylactoid in nature: following operation 
there is released by the liver a hypothetical 
toxic substance to which the patient has 
become sensitized. Anaphylactoid shock 
follows. Only indirect experimental evid- 
ence supports such a view. Based on more 
concrete experimental evidence is Ravdin’s 
vasodepressor theory.” This investigator 
has extracted vasodepressor substances 
from the livers of dogs with obstructed 
common ducts. An autoclaved, alcoholic 
extract of fresh normal liver produced less 
of a drop in blood pressure (anesthetized 
cat) than a comparable dose of jaundiced 
liver extract. A dose of extract representing 
as little as 40 mg., of jaundiced liver sub- 
stance produced a fall in pressure. Ob- 
structed livers contained more histamine 
and choline than normal livers. Working 
along a similar line of investigation, Boyce® 
extracted the livers of patients whose 
postoperative clinical course and micro- 
scopic sections of liver and kidney con- 
formed with the hepatorenal picture. 
Dogs injected with saline and watery ex- 
tracts showed parenchymatous degenera- 
tion of the liver cells with comparable 
changes in the convoluted tubules of the 
kidneys. At autopsy a dog injected with 
alcoholic i:ver extract showed no signifi- 
cant findings. Neither blood pressure 
determinations or blood chemistry studies 
were reported in the latter’s studies. 
Presumably the two investigators were 
dealing with different liver fractions inas- 
much as Ravdin’s vasodepressor sub- 
stances were alcohol soluble while Boyce 


obtained positive results only with saline. 


and aqueous pathologic liver extracts. 
Early Hepatic Insufficiency, Urinary 
Suppression and Azotemia. Nine of ten 
patients gave evidence of decreased liver 
function within twenty-four to forty-eight 
hours following operation. However, the 
earliest sign of impending trouble was 
urinary suppression despite adequate fluid 
intake. As a rule, urinary suppression be- 
came most marked during the second 
twenty-four-hour postoperative period al- 
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though in half of the cases oliguria devel- 
oped within the first twelve hours. Because 
of impaired renal clearance results of the 
postoperative hippuric acid test ‘were 
considered invalid. Prothrombin time, dye 
elimination, icteric index or blood bilirubin 
levels, and in two instances, bile salt con- 
centration in drainage bile were used as 
liver function criteria. 

It is our impression that the secretory 
activity of the kidney is compromised 
earlier and to a greater degree than hepatic 
function during the same interval. In 
three subjects who recovered from what 
appeared clinically as a critical, fully 
developed hepatorenal picture (Cases tv, 
1x and x) the onset of diuresis was followed 
by clinical improvement. Curiously, pa- 
tients 1v and 1x appeared to have passed 
the crisis and the blood NPN had begun 
to decrease six hours before active diuresis 
was an actuality. On the contrary, im- 
proved renal elimination in patients 1, 11, 
xvi and vit was without effect on the 
fatal course. In the remaining three sub- 
jects oliguria and azotemia were progressive. 

The ability of the liver to respond to 
specific therapy in one or more of its 
functions after the hepatorenal picture is 
well developed was surprising and _ is 
worthy of comment. Patients with sub- 
normal hepatic function who respond 
poorly to specific therapeutic measures 
directed at improving liver function toler- 
ate operative procedures much more poorly 
than patients who, although poor risks, 
show improved liver function after the 
same preparation. 


CONCLUSIONS 


1. The liver plays an important réle in 
postoperative morbidity and mortality. Pa- 
tients with evidence of subnormal liver 
function who responded poorly to specific 
measures directed at improving hepatic 
function were poorer surgical risks than 
those who re’ponded favorably. 

2. Patients who developed hepatic and 
renal insufficiency following surgery usually 
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gave evidence of subnormal renal reserve 
prior to operation. 

3. Diminished renal reserve plays a 
greater réle in the development of the 
hepatorenal syndrome in surgical patients 
than is generally recognized. Knowledge of 
the blood NPN is without information on 
renal reserve until such reserves have been 
depleted. 

4. Transitory fall of blood pressure and 
anoxia in poor risk surgical patients should 
be anticipated during and after surgery. 
Preventative treatment is the most effec- 
tive treatment of circulatory collapse. 

5. Decholin sodium appears to have 
produced favorable results in the treat- 
ment of postoperative hepatic and renal 
insufficiency. 
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DOUBLE FRACTURES AND DOUBLE NON-UNIONS 
OF THE SHAFT OF THE TIBIA 


Hans May, 
Philadelphia, Pennsylvania 


OUBLE fractures of the shaft of the 
tibia are not infrequent. Their 
healing process is slow and the 

incidence of non-union high. The cause 
of it is the disturbance of the intra-osseous 
circulation following such fractures. 

Anatomically, there are two vascular 
systems in the normal long medullated 
bone (Langer, Lexer, Delkes-Kamp and 
Kolodny,) the periosteal and the intra- 
osseous. The periosteal system consists of a 
net of smaller and middle-sized vessels 
which are derived directly from the sur- 
rounding soft tissue and are in intimate 
connection with them. Only a few small 
anastomoses connect the periosteal with 
the intra-osseous circulation. The intra- 
Osseous system consists of three sets of 
vessels (Fig. 1): The first set is that of the 
diaphysis containing the nutrient artery 
which enters the bone as a single trunk 
except at the femur when it is double. (Fig. 
1a.) Very soon it splits up into-an ascend- 
ing and descending branch and crosses 
toward the metaphysis. The second set is 
- formed by the metaphyseal vessels (Fig. 
1b) which are branches of the vessels of the 
joint capsule. They penetrate the bone 
near the insertion of the capsule beneath 
the epiphyseal line and supply the meta- 
physis. The third set is that of the epi- 
physis (Fig. 1c), the vessels of which are 
derived from the joint ligaments. In 
youth the three intra-osseous sets are 
connected only with a few anastomoses. 
With growth the anastomoses become 
more numerous, and after the period of 
development the three sets form one 
system. 

From these considerations it becomes 
evident that the periosteal and intra- 
osseous system have only a few anasto- 


moses. Hence the bone itself is chiefly 
vascularized by the intra-osseous system. 
In an ordinary single fracture of the shaft 
of the tibia, both fragments remain well 
vascularized even if the fracture should 
happen to be through the entrance of the 
nutrient artery, in other words, in level 
of the foramen nutricium. (Fig. 2a.) 
The collateral circulation from the meta- 
physeal vessels is sufficient to assure 
adequate blood supply to both fragments. 
In a double fracture of the shaft of the 
tibia, however, the middle fragment may 
become deprived of the bulk of its blood 
supply (Fig. 2b) unless it contains the 
nutrient artery. 

As a rule, in the human tibia the nutrient 
artery enters the shaft within the proximal 
third at the posterior surface near the linea 
poplitea. Hence, in a double fracture in 
which the proximal fracture line runs 
through the foramen nutricium or distal to 
it, the middle fragment is apt to become 
deprived of its blood supply and may 
become necrotic. If this is the case, the 
incidence of non-union is high. The middle 
fragment can become regenerated only 
by ingrowth of vessels from the proximal 
and distal fragments and from the sur- 
rounding periosteum. This process is slow 
and non-union may develop in the mean- 
time. In such a case the best treatment is 
complete and prolonged immobilization of 
the limb in a skin-tight plaster cast to 
promote and not to disturb the ingrowth 
of vessels from the peripheral fragments. 
If the proximal fracture line runs proximal 
to the foramen nutricium, the central 
fragment remains vascularized unless the 
nutrient artery becomes injured from the 
trauma and displacement of the fragment. 
If it remains vascularized, the healing 
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Fic. 2. a, Experimental fracture of the radius of a dog 
three weeks after the fracture. The fracture line runs 
just distal to the entrance of the nutrient artery. 
Both fragments are well vascularized, the proximal 
fragment from the descending branch of the nutrient 
artery and the distal fragment from the collateral 
circulation from metaphyseal vessels. 6, Double 
fracture where the fracture lines would run through - 
the entrance of the nutrient artery and the second one 
distal to it; the middle fragment would be deprived 
of the interosseous circulation. 


Fic. 1. Representation of the bone véssels of the radius of a dog. The dog was killed under an- 

esthesia. Immediately afterward the shoulder girdle was disarticulated and the vessels injected with 

a turpentine mercury solution through the arterial axillaris. The radius was removed. The peri- 

osteum was scraped from the bone and an x-ray picture was taken. The distal part (DME) is still 

in the stage of growth. Hence, the vascular systems are still separated from each other. The 

proximal part (dme) is beyond the period of development. The vessels have undergone anas- 

tomosis. a, Entrance of the nutrient artery; 6, entrance of the metaphyseal artery; c, entrance of 

the epiphyseal artery. 
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Fic. 3. A, double non-union of the tibia seven months after the accident. The middle fragment is apparently de- 
prived of the interosseous circulation and has undergone aseptic necrosis as evidenced from the density of the frag- 
ment. (Compare with Fig. 2b.) B, the shaft of the fibula was transplanted to the tibia bridging both non-unions. 


process of the fracture will take the ordi- 
nary course. 

From roentgenologic studies alone it is 
difficult to judge whether the proximal 
fracture line runs above or below the 
entrance of the nutrient artery since only 
rarely would it be possible to visualize the 
foramen nutricium. Hence it is safer to 
treat a double fracture of the shaft of the 
tibia rather by complete immobilization 
than by traction. 

Later studies, however, are of value con- 
cerning the changes of the bone structures. 
If the middle fragment does not atrophy 
in the same degree as the proximal and 
distal fragments do, in other words, if it 
remains dense, it must be assumed that it 
is deprived of its circulation which other- 
wise would permit the calcium to be carried 
away. (Fig. 3a.) If non-union has devel- 


oped, obviously the best way to treat it is 
by bone grafting. The bone graft, however, 
should be long enough to bridge both non- 
unions. This would require a long massive 
graft from the tibia of the other side. This, 
however, may weaken the other leg. To 
avoid this the author advises the use of a 
fibula graft taken from the same side. 


CASE REPORTS 


Case 1. A patient, aged twenty-one, sus- 
tained a fracture of the right fibula and a 
double fracture of the right tibia in a motor- 
cycle accident. The fibula fracture healed; the 
double fracture of the tibia had not healed 
seven months after the accident. Note in the 
illustration the density of the middle fragment 
as compared with the atrophy of the proximal 
and distal fragments. Hence from x-ray exami- 
nation it was evident that the middle fragment 
was dead. To promote healing of the non- 
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union bone graft operation was performed. 
The tibia was exposed from an anterior inci- 
sion; the middle fragment was removed sub- 
periosteally. It then was halved and the 
posterior half was replaced. The proximal and 
distal fragments were prepared for reception of 
the bone graft, i.e., the anterior cortex was 
removed. From a lateroposterior incision the 
fibula of the same side covered with its perios- 
teum was removed. It was laid upon the three 
fragments and fastened with wires. An x-ray 
taken five months after the operation showed 
satisfactory healing conditions. The patient 
was discharged in a walking brace. About a year 
after the operation the non-union cleft became 
less visible and the middle fragment organized. 
In order not to delay regeneration the wires 
were removed. Two years after the operation, 
graft and host bones had become an organic 
union. The patient walked without. support 
or a limp. (Figs 3A to c.) 


Grafting of the fibula or of a large mas- 
sive bone graft is an extensive operation. 
If the patient’s general condition is such 
as to make this procedure unsafe, the writer 
recommends the transfer of the fibula to 
the tibia of the same side in stages. Hahn 
(1884) was the first to conceive the idea 
of fibular transfer. He was followed by 
Codivilla. The method was subsequently 
improved by Huntington, Stone, Camp- 
bell, Wilson and Myerding. The technic 
varies with the age of the patient. In adults 
the author prefers fusion of the upper tibio- 
fibular joint in the first stage (Campbell, 
Meyerding), and an osteotomy of the lower 
part of the fibula and fusion of this part 
with the tibia (Wilson) in the second stage. 
The method has many advantages: the 
fibula does not become separated from its 
blood supply;.the transferred and fused 
fibula provides a solid strut and it also per- 
mits immobilization of the tibia so that 
non-unions may heal even without sub- 
sequent bone grafting. 


Case ul. A patient, aged fifty-two, was 
struck by an automobile. He was admitted 
unconscious with fractures of the right clavicle, 
right radius, eighth rib, right fibula and double 
fracture of the right tibia. He regained con- 
sciousness soon. His general condition re- 
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Fic. 3. c, two years after the operation graft and host 
bone have become an organic unit. 


mained precarious. No treatment was required 
for the fractured clavicle; fracture of the radius 
was reduced and immobilized; a_ skin-tight 
plaster cast was applied to the right leg from 
his toes to the mid-thigh. All fractures healed 
with the exception of the double fracture of the 
tibia. The middle fragment became dense 
while the proximal and distal fragments under- 
went atrophy. These x-ray findings made it 
evident that the middle fragment was deprived 
of adequate circulation and had undergone 
aseptic necrosis. A major bone grafting opera- 
tion did not appear advisable since the general 
condition of the patient remained impaired. 
Hence a fibula transfer in two stages was carried 
out four months after the accident. (Figs. 44 and 
B.) The first stage included fusion of the upper 
tibiofibular joint. From an incision parallel to 
the peroneal nerve the latter was located, dis- 
sected free and held away with a tape. The head 


_ of the fibula was now freed from its ligaments. 


The opposing surfaces of the tibiofibular joint 
were thoroughly denuded by removing cartilage 
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Fic. 4. A, double non-union of the tibia four months after the accident. B, fistula transferred in two stages. First 
stage, fusion of upper tibiofibular joint (note bone peg through head of fibula into the tibia) ; second stage, six weeks 
later osteotomy between middle and distal third of fibula and fusion of proximal fragment of fibula to tibia. This 
roentgenogram was taken one year after the first operation. 


and periosteum with chisel and curette. A hole 
was excavated in the tibia opposite to the head 
of the fibula until the median surface of the 
head of the fibula could be almost inserted into 
the tibia. To obtain better union a canal was 
drilled through the head of the fibula and tibia 
and a bone peg was inserted which was re- 
moved from the upper anterior crest of the 
tibia. I recommended this since it provides a 


firmer internal fixation and the autogenous 


bone graft promotes quicker and firmer fusion. 
The second stage was undertaken six weeks 
later. With a tourniquet applied the ankle 
joint was exposed from an anterior incision 
between the tibia and fibula. The underlying 
tendons and muscles were retracted on either 
side until tibia and fibula were clearly visible. 
The fibula was now osteotomized with a chisel 


about 8 cm. above the ankle in an oblique plane 
from below inward to above outward. The 
lateral surface of the tibia was now exposed. 
With a blunt instrument, a hole was made in 
the interosseous membrane and the muscles 
anterior to it. The shaft of the fibula was now 
pulled through this hole and approximated to 
the tibia. At the point of approximation a flap 
of tibia cortex (the base being distal and lateral) 
was split. A groove was excavated medial to it 
for reception of the fibula. The fibula was now 
inserted into the prepared tibia. During this 
manoever the fibula fractured. After the frac- 
ture occurred the transfer of this part of the 
fibula was much facilitated. After closure of the 
wound a plaster cast was applied from the toes 
to the mid-thigh for a period of one month. It 
then was removed and replaced by a cast in 
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which a walking iron was incorporated. This 
cast was remoyed after two months. Swelling 
of the leg from poor circulation (arteriosclerotic 
changes) subsided gradually upon physio- 
therapy. The patient walked on crutches. 

Eight months after the last operation the 
patient fell and fractured the femur of the 
same side through the intertrochanteric line. 
Insertion of a Smith-Petersen nail was per- 
formed according to the Engel-May method 
with application of an intertrochanteric attach- 
ment. Seven days after this operation the 
patient fell out of his wheel chair upon his 
right leg. All fractures held. He was up and 
around on crutches thirteen days after the 
operation. He walked without any support ten 
months after the second operation and two 
months after the nailing operation. The non- 
unions healed. 


SUMMARY 


The cause of the slow healing and the 
high incidence of non-unions of double frac- 
tures of the shaft of the tibia is due to the 
disturbance of the interosseous circulation 
following such fractures. If a double non- 
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union develops, transplantation of the 
fibula of the same side as the bone graft 
is recommended, or the transfer of the 
fibula of the same side to the tibia in stages. 
In the first stage the upper tibiofibular 
joint is fused. To achieve firmer and 
quicker fusion insertion of a bone peg is 
recommended. In the second stage an 
osteotomy in the lower part of the fibula is 
performed and this part of the fibula is 
fused with the tibia. 
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EXTRAPERITONEAL CESAREAN SECTION AS A 
PROCEDURE OF CHOICE 


Rosert A. CACCIARELLI, M.D. 
Newark, New Jersey 


QUESTION that still remains in the 
A minds of many obstetricians today 
is whether a true extraperitoneal 
operation is needed. Reductions in the 
mortality and morbidity of the various 
types of cesarean section have been so 
decided in the past twenty years that some 
men still question the superiority of the 
low transperitoneal retrovesical cervical 
operation when compared with the clas- 
sical incisions (high or low). This may be 
true in the selective group of sections, but 
when one has to deal with frankly or po- 
tentially infected cases and with those in 
whom previous attempts at delivery have 
failed, all obstetricians agree that neither 
operation is effective in preventing peri- 
toneal contamination. Despite tremendous 
experience, judgment as to whether crani- 
otomy, the Porro operation or the extra- 
peritoneal operation is the method of 
choice becomes difficult. 

Each of these procedures has its advo- 
cates, and each advocate, I believe, is 
sincere in his conviction that he is doing 
what he thinks is right. Greenhill states, 
“In my experience ‘the Porro operation is 
the safest one in the presence of definite 
infection.” C. Buscoe finds, “‘the supposed 
protection given the infected patient by 
the Porro operation has been lacking in 
Philadelphia (1932-1944). Reports on ex- 
traperitoneal cesarean sections show the 
death rate from all cases to be from two to 
five times less than that from sepsis alone 
in cases in which the Porro operation was 
done.”” Monahan, Connally and Eastman 
believe, “‘that cervical cesarean section 
becomes increasingly hazardous after 18 
hours of labor and that such cases had best 
be superseded either by cesarean hysterec- 
tomy or an extraperitoneal operation.” 
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My experience with the Porro operation 
in frankly infected cases has been rather 
limited; but when I have had to resort to 
this operation, I have always removed the 
cervix as well and drained the pelvis. With 
the cervix allowed to remain, I can see no 
reason to defend the Porro operation in 
infected cases. Many series of cesarean 
hysterectomy can be cited with excellent 
results, but I question whether the showing 
would be any too impressive if these series 
were limited to infected cases only. Most 
of the Porro operations have been done 
for ruptured uteri, Couvelaire uteri, fibro- 
myomas of the uterus, etc., in which 
intrauterine infections were absent. 

Norton, Waters, Steele, Burns, Ricci and 
others prefer the extraperitoneal operation 
on the grounds that uteri are not removed 


needlessly and that babies are not sacri- 


ficed. Where there is probable or actual 
existence of intrauterine infection, they 
recommend the extraperitoneal operation. 
They claim that if the operation is prop- 
erly performed postoperative peritonitis 
can be eliminated as a cause of death and 
that the uterus is conserved as well. To 
utilize this type of cesarean section in the 
very worst cases means that it must have 
virtues not obtainable in the transperi- 
toneal operations. Some men (Henkel et 
al.) claim that the only feature in favor of 
the extraperitoneal section was that it pre- 
vented subsequent intra-abdominal ad- 
hesions. Sellheim and Kronig and in later 
years Beck and others believe that “careful 
walling off of the abdominal cavity with 
gauze was sufficient protection against 
infection.” 

Today we can truly dispute these state- 
ments. While the use of blood transfusions, 
sulfonamides, penicillin, streptomycin, etc., 
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have made the lower segment two-flap type 
of cesarean section safer in those patients 
who have been in labor and those in whom 
the membranes have been ruptured for a 
period exceeding twenty-four hours, no 
conscientious obstetrician of today will ad- 
mit that the intraperitoneal operation is 
as safe as the extraperitoneal types. The 
results to date with the extraperitoneal 
operations have been excellent but they 
do not tell the profession that it is a 
superior type of section. To do this one 
must be able to see what this operation 
can accomplish in large series of selective 
cases as well. Dr. H. Halsted, in discussing 
Waters’s presentation of the “supravesical 
extraperitoneal cesarean section” before 
the New York Obstetrical Society in 
January, 1939, stated, “I feel with Dr. 
Burns that the extraperitoneal operation 
is an extremely valuable operation, that it 
is not done often enough, and I would like 
to see it developed, so that it can be used 
on patients who have not been in labor.” 
Five years before this (1934) G. Kaboth 
reported on 308 extraperitoneal sections 
and considered it the least trying type of 
cesarean section for the mother and 
recommended it for all cases requiring 
delivery by abdominal section. Stimulated 
by Kaboth’s report and Halsted’s sug- 
gestion, the writer has performed the 
extraperitoneal operation as his routine 


method of section in elective cases to con- 


vince himself that the following statements 
were correct: 

First. Any obstetrician with sound sur- 
gical background and training can over- 
come the technical difficulties entailed in 
performing the extraperitoneal operation. 
Stearns, after performing the Waters’s 
supravesical operation in sixteen infected 
cases, opened the bladder inadvertently in 
three cases and invaded the peritoneal 
cavity in seven cases. He concluded, “This 
procedure should definitely relegate the 
Porro operation to its proper place in 
oblivion, save an occasional case.” In my 
humble opinion, 43 per cent peritoneal 
perforations and 18.7 per cent bladder 
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injuries do not spell success in surgery 
even though no mothers were lost, nor 
does it help to advance the cause for ex- 
traperitoneal cesarean section. With such 


_results, it might be wiser to relegate the 


extraperitoneal operation to its place in 
oblivion and resurrect the Porro operation. 
Stearns further stated, “‘Extraperitoneal 
cesarean section need not and should not 
supersede low cervical intraperitoneal ce- 
sarean section, for the technique is learned 
with some difficulty and is sufficiently com- 
plicated that the average obstetrician 
needs a certain amount of training to 
become proficient. There should be in every 
large community a few men trained in the 
procedure to salvage the occasional mother 
or child who cannot be delivered safely in 
any other way.” Daichman and Pomerance 
reported their results with the Waters’s 
supravesical type of operation in one 
hundred cases with no maternal deaths. 
Unfortunately again for the reputation of 
this excellent operation, they reported that 
in thirty-six cases, one or more openings 
in the peritoneum occurred; that, in their 
series seventeen bladders were injured, 
and that in one case vesicovaginal and 
vesico-abdominal fistulas occurred. 

With such a high incidence of bladder 
and peritoneal injuries, it is not surprising 
that many obstetricians do not care to 
learn the extraperitoneal operations. While 
it is true that the extraperitoneal operation 
does carry certain real and vexing dangers 
to the peritoneum, bladder, ureters, and 
large vessels in the vesico-uterine space 
and broad ligaments, and that the occur- 
rence of vesicovaginal fistulas is lamenta- 
ble, nevertheless it has been the experience 
of many men now well acquainted with the 
extraperitoneal operation that these acci- 
dents were commoner in the earlier days 
of their experience and that later on these 
pitfalls were almost always avoided. 

The author has had ample opportunity 
to try several extraperitoneal approaches 
to the retrovesical, infraperitoneal space 
and is convinced that the paravesical ap- 
proach utilized, developed and advocated 
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by J. F. Norton has much to offer over 
the supravesical approach of Waters. It is 
less time consuming, is less apt to produce 
peritoneal or bladder perforations, and can 
be mastered by any well trained obste- 
trician. Regardless of which method is 
chosen, success or failure will depend upon 
a good knowledge of the fascial structures 
and their relationship to the lower uterine 
segment, the peritoneum and the bladder. 
The hazy early anatomical descriptions of 
the anatomists have been replaced by de- 
tailed descriptions of both the anatomy 
and the surgical technics by such present 
day contributors as Burns, Steele, Ricci, 
Marr, Waters, Norton, Cartwright, Furniss 
and others. 

In 1920 Lichenstein noted “that the 
longer the patient was in labor, the less 
likelihood there was of injuring the peri- 
toneum. This was found to be true only 
in cases in which the membranes had not 
ruptured. If the membranes had ruptured 
early, the os remained practically un- 
opened and the cervix did not retract.” 
He concluded, “‘that in these cases, 
the extraperitoneal operation is difficult.” 
While the effacement and dilation of the 
cervix unquestionably cause the level at 
which the visceral peritoneum fuses with 
the uterus (i.e., the upper limit of the 
isthmus) to rise and thus facilitate the 
performance of the extraperitoneal opera- 
tion, the writer does not believe that this 
factor makes the extraperitoneal operation 
technically more difficult for the skillful 
obstetrician; nor does his experience allow 
him to concede that the operation will be 
fraught with serious dangers to the ureters 
and bladder, or that the peritoneum will 
be unavoidably injured in many instances. 
Having performed extraperitoneal hyster- 
otomy at four months and, in not a few 
instances, having performed the extra- 
peritoneal operation in placenta previa in 
cases between six and eight months, the 
writer has come to the conclusion that this 
operation can be used freely as the pro- 
cedure of choice in nearly all cases requiring 
cesarean section. In the writer’s series of 
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one hundred cases of extraperitoneal ce- 
sarean section, there were no injuries to 
the bladder, ureters or lateral pelvic veins. 
The peritoneum was button-holed in only 
three cases, an incidence of 3 per cent, and 
these were infinitesmally small. They were 
repaired in the manner recommended by 
Ricci and others by tenting the peritoneum. 
When one considers that in at least 20 per 
cent of the writer’s cases previous low flap 
cervical sections had been performed, one 
must concede that a 3 per cent incidence 
of peritoneal perforations is extremely 
small. Furthermore, these three perfora- 
tions occurred in the first fifteen cases of 
this series. In the last eighty-five cases no 
peritoneal rents were made. 

It has been brought out by Norton, 
Waters and others that there may be 
limitations of the exposed extraperitoneal 
space in “‘deep pelves and fat women.” The 
peritoneum in these obese patients is apt 
to be exceedingly thin and easily torn. 
With proper care, neither the deepness of 
the pelvis nor the thinness of the peri- 
toneum should act as deterrents; rather 
they should caution us to greater delicate- 
ness in the handling of tissues. The 
presence of many basal retrovesical vari- 
cosities of considerable size can be seen, 
but these need not alarm the operator as 
the incision can frequently be placed so 
that these can be avoided. These can best 
be avoided by elevating the upper fascio- 
peritoneal flap a little higher than usual. 
Those that must be incised can be easily 
controlled by Allis clamps. A word of 
warning at this point may not be out of 
place: Regardless of which approach is 
chosen, the operator should try to keep all 
of the dissection lateral to the lateral 
umbilical ligaments. He must not trauma- 
tize the area lateral to these ligaments or 
else some of the larger vesical veins or 
lateral pelvic veins will be injured. Bleeding 
here, while not alarming, can be trouble- 
some. Performed with due consideration 
of these details, the operation can be kept 
almost bloodless. 
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Second. The operation is a safe one 


from the standpoint of morbidity and : 


mortality. Shock is reduced to a minimum 
due to the fact that the intestines do not 
come in contact with the operative field. 
Since no intra-abdominal manipulations are 


TABLE 1 
ANALYSIS OF ONE HUNDRED CASES OF EXTRAPERITONEAL 
CESAREAN SECTION 


Maternal Morbidity (usual standards) 
No. Cases 
no morbidity 
one day morbidity 
isscesass two days of morbidity 
WreeaSrina morbidity of three days or more (both 
due to wound infections) 
No. of babies born alive................ 100 


1. Placenta previa—7!4 months 


2. Placenta previa—6}4 months 

3. Placenta previa—7 months 

4. Severe pre-eclampsia—7 months 

5. Congenital defects—multiple 

6. Mongoloid idiot 

All Born Alive but Died within 72 Hours 

Operating time average................ 30 min. 
No. in whom sulfonamides were used.... 3 
Peritoneal perforations................. 3 
Injuries to lateral pelvic veins.......... o 
Difficulty in the delivery of babies. ..... o 
Urinary complications................. 
Number of transfusions................ o 
Amount of bleeding................... Normal 


Thrombophlebitis and phlebothrombosis. 


possible, postoperative distention and ileus 
are practically unknown. There should, 
therefore, be no postoperative adhesions. 
While postoperative adhesions are quite 
rare in the cervical two-flap type cesarean 
section, they do occur and act as a poten- 
tial threat to the patient for the rest of her 
life. In the writer’s series of one hundred 
cases shock never occurred. In no case was 
a transfusion necessary. The amount of 
blood lost never exceeded that seen in a 
normal delivery. There was not a single 
case of ileus or postoperative abdominal 
distention. (Table 1.) 
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Third. The delivery of a full term baby 
of normal or larger than normal size should 
be easily accomplished. In most of the 
reported series of extraperitoneal cesarean 
sections, delivery of the fetal head was 
accomplished by forceps or by a vectis or 
single blade. It is the writer’s guess that 
in not a few cases this was responsible for 
injury to the peritoneum and _ bladder. 
With this in mind, the writer has developed 
a technic which, if followed, will render 
the delivery of the baby infinitely easier. 

Version and breech extraction is per- 
formed routinely on all vertex cases and is 
practiced as follows: If the fetal back is 
located on the mother’s left, the operator 
inserts his left hand through the cervical 
incision. The baby’s forehead and face are 
grasped by the left hand and pushed in the 
direction of its chest to obtain the maxi- 
mum flexion of the neck. The head is 
carried to the left iliac fossa and allowed 
to remain there. The external hand (right) 
then pushes the breech downward and to 
the right so that the feet can be grasped 
by the left (internal) hand of the operator. 
It is preferable to grasp both feet and this 
should always be possible. If only one foot 
is grasped, the posterior foot should be 
chosen. (If the anterior foot is grasped, 
the posterior leg may splint itself against 
the maternal spine during the extraction 
of the anterior leg.) Once delivered, the 
leg or legs are grasped by an assistant and 
extracted by traction toward the ceiling. 
Before the assistant exerts any traction 
the operator reinserts his hand (the right 
hand is now preferable), and gently pushes 
the head up into the fundus while the 
assistant pulls on the legs. Both movements 
should be synchronized. The legs are ro- 
tated and extracted so that their extensor 
surfaces face the mother’s head. This allows 
the abdomen to present anteriorly (not 
back anterior as is the practice of many 
men in the delivery of breech cases through 
the vagina). Traction is now made upward 
toward the ceiling and the body of the 
baby is slightly rotated counter clockwise 
(45 degrees) until the anterior (left) 
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scapula of the baby is seen. In this position 
the baby’s back is toward the mother’s left 
and the baby’s left or anterior scapula is 
presenting. The fetal legs and body are 
swung in the direction of the mother’s 
right knee. This allows the left or anterior 
arm to be delivered with ease. To deliver 
the posterior arm, the fetal legs and body 
are now swung upward in the direction of 
the mother’s left shoulder. This allows the 
right (posterior) arm to be delivered. 
Should the baby’s head and back lie to the 
mother’s right side, the same procedures 
are carried out only in opposite order: 
The delivery of the aftercoming head will 
be no problem if the body and head are 
now rotated through an arc of 135 degrees 
so that the baby’s occiput comes anterior. 
With a finger in the baby’s mouth, flexion 
is accomplished and maintained. Traction 
on the aftercoming head and body is not 
downward but upward toward the mother’s 
head. This can be facilitated by downward 
pressure by an assistant’s hand placed over 
the fundus of the uterus. Forceps to the 
aftercoming head have never been neces- 
sary. In not a single case of this series has 
the writer experienced the least difficulty 
in the extraction of the babies. When the 
above maneuvers are carried out, the ease 
with which the babies can be delivered is 
surprising. * 

Fourth. The operation must not be too 
time consuming. While the success of most 
operations should not be measured by 
time, I believe that in cesarean section the 
shorter the time, the less the bleeding and 
shock and the smoother the convalescence. 
It was argued that the extraperitoneal 
operation was too time consuming to be 
practical. In the writer’s cases the shortest 
time was eighteen minutes, the longest time 
forty minutes; the average time was 
thirty-five minutes when the supravesical 
approach was used and thirty minutes 


* When spinal anesthesia is used and the uterus is 
firmly contracted, version and breech extraction may be 
a little more difficult; but it is still possible and is easier 
and safer to accomplish than extraction with forceps. 
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when the paravesical approach was used. 
The writer is now determined in his de- 
cision to continue the paravesical approach 
in all of his future cases. 

Fifth. The operation can be performed 
with an empty bladder. Most operators 
distend the bladder at the beginning of the 
operation, empty it when the proper 
cleavage planes are found and refill it at 
the completion of the operation to test its 
integrity. It has been the writer’s belief 
that this consumes time, exposes the blad- 
der to increased risk of injury and makes 
dissection more difficult. In none of the 
writer’s cases has the bladder been filled 
and in none of his cases has the bladder 
been injured. 

Sixth. The operation should be pos- 
sible as a repeat procedure in cases in 
which a test of labor is given ina pregnancy 
that follows a previous cesarean section. 
If the test of labor should prove a failure, 
an extraperitoneal cesarean section should 
still be possible. With this in mind, the 
writer has purposely resorted to an extra- 
peritoneal operation in cases that had pre- 
vious intraperitoneal two-flap cervical 
cesarean sections. It has been his finding 
that while the bladder is more firmly an- 
chored to the lower uterine segment than 
normally, dissection was still possible 
without injuring either the peritoneum or 


the bladder. 


CONCLUSIONS 


1. After putting the extraperitoneal op- 
eration through a rigid test in one hundred 
cases, the writer has come to the conclusion 
that if the extraperitoneal operation is the 
safest operation for infected cases, it should 
be the safest in clean cases. The writer 
agrees completely with Kaboth that, “it 
is the least trying type of cesarean section 
for the mother,” and, “that it can be 
recommended for all cases requiring ab- 
dominal section.” 

2. The dangers of postoperative hernia, 
even where drainage of the operative area 
is used, is reduced to a minimum. 
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3. The operation can and should be per- 
formed with an empty bladder. 

4. The babies can be easily delivered by 
version and breech extraction. The use of 
forceps should be avoided. 

5. There should be no postoperative ad- 
hesions or ileus. 

6. Shock is reduced to a minimum since 
no intra-abdominal manipulations are nec- 
essary and no bowel comes in contact with 
the operative field. 

7. Hemorrhage should be minimal. 

8. There should be no danger of post- 
operative peritonitis. 
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g. There should be ease of performance 
which increases as experience is gained. 

10. It can readily be used as a routine 
procedure in place of the intraperitoneal 
operation. 

11. It can be used after previous sections 
without greater difficulty. 

12. It is not too time consuming; the 
average time should be thirty to thirty-five 
minutes. 

13. Postoperative convalescence is 
smoother, morbidity is less and the hospital 
stay is reduced. 

14. Bladder complications are absent. 


WHEN removal of the uterus is indicated, as for fibroids and other 
non-malignant conditions, E. W. Munnell, Meigs and many other gynecolo- 
gists believe that surgeons and gynecologists should be qualified to perform 
total hysterectomies. He admits that this process is followed by a slightly 
higher operative mortality and one must be most careful not to injure the 
ureters. Nevertheless, in skilled hands he believes hysterectomy should be 
performed to avoid possible malignancy of the remaining cervix at some 
later date. Also, the female’s sexual response is unaffected by removal of 
the cervix. In fact, removal of the ovaries need not affect libido. For all 
these reasons it is urged that all future operators become skilled in per- 
forming total, rather than subtotal, hysterectomies. (Richard A. Leonardo, 


M. D.) 
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MODERN MANAGEMENT OF MEGACOLON* 


BoARDMAN MarsH BosworTH, M.D., HyMEN DONALD STEIN, M.D. AND 
James R. Lisa, M.D. 
New York, New York 


a concise survey of the various meth- 

ods of treating megacolon which are 
employed today, the results obtained from 
each and the complications encountered. 
Pathology, diagnosis and etiology will be 
discussed in so far as they affect treatment. 
We believe that a study which presents 
the best and latest thought on the subject 
should prove of value to the general practi- 
tioner, the pediatrician and the surgeon 
who may be called upon to treat this 
condition. 

In view of the fact that so-called con- 
genital megacolon is encountered only once 
in every 8,000% or g,000° hospital admis- 
sions or once in 10,000 autopsies,’ it is not 
surprising that we are today little closer 
to an explanation of this phenomenon than 
was Finney*® when he wote in 1908, “It 
is highly probable that more than one 
etiological factor is concerned in its pro- 
duction, as no single cause that has thus 
far been discovered will satisfactorily ex- 
plain every case.” His paper still stands as 
a classic and is well worth the attention of 
anyone interested in the subject. 

Congenital idiopathic megacolon is rarely 
seen in an adult and for that reason the 
following case is reported: 


eS purpose in this paper is to present 


CASE REPORT 


A. M., No. 145023, a white woman, aged 
fifty-three, was admitted to the New York City 
Hospital on June 28, 1946, complaining of 
severe abdominal distention of forty-eight 
hours’ duration. For as long as she could re- 
member this patient had been subject to 
attacks of marked constipation and more or less 
abdominal distention. During the past ten or 
fifteen years she had been in the habit of taking 


two alophen pills twice daily for several days 
each week to relieve constipation and gaseous 
distention. Two years ago she suffered an acute 
attack of obstipation, abdominal pain and 
great distention. She had to take two whole 
bottles of magnesium citrate before she could 
secure relief at that time. There was no history 
of diarrhea, bloody or tarry stools. Her appe- 
tite, which was usually good, had fallen off 
lately and she had lost a considerable but 
unknown amount of weight. 

The present attack resembled the others in 
that its onset was insidious, she could -not 
evacuate her bowels and she observed a pro- 
gressive enlargement of her abdomen. But her 
symptoms were more acute this time, with 
marked nausea, anorexia and dyspnea. She 
became frightened and for the first time sought 
medical advice. 

Except as mentioned, her past medical 
history was negative. She had always been in 
good health and able to perform her duties as 
housewife and mother. 

Physical examination on admission disclosed 
an acutely ill, poorly nourished and very appre- 
hensive white female of fifty-three. Her tem- 
perature was 98.6°F., pulse 100, respiration 24 
and blood pressure 150/90. The abdomen was 
markedly distended and tympanitic. Gentle 
palpation revealed no masses, spasm or tender- 
ness, although the slightest pressure increased 
her general discomfort. The liver and spleen 
could not be felt. Rectal examination revealed 
a normal sphincter, an empty ampulla and no 
local obstruction. The remainder of the ex- 
amination was negative. The,blood count and 
urinalysis on admission were normal. A flat 
x-ray of the abdomen showed tremencous 
dilatation of the whole colon with gas and 
feces from the cecum to the lower sigmoid 
region where the distention abruptly ceased. 

Efforts were made to decompress the bowel 
by intubation and to restore the fluid-elec- 
trolyte balance with infusions. The distention, 


* From the New York City Hospital, Department of Surgery (Service of Preston A. Wade, M.D.) and Department 
of Pathology (James R. Lisa, M.D., Director). 
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Fic. 1. Dilated, redundant sigmoid, ballooned out of pelvis, with obstruction due to volvulus at rectosigmoid. 


however, was unrelieved. Further investigation 
of the distal colon by sigmoidoscopy and 
barium enema was considered too hazardous 
an undertaking in this acutely ill patient. 
Instead, with the patient prepared for opera- 
tion, a spinal anesthetic was administered 
about twelve hours after admission. As no 
relief was afforded by this therapeutic test, an 
exploratory laparotomy was performed forth- 
with through a lower left paramedian incision 
for intestinal obstruction. The whole colon was 
tremendously distended with gas as far as the 
rectosigmoid. Distention was most marked in 
the descending colon and sigmoid which were 
enlarged to four times normal size. In this 
region the bowel wall was paper thin. The distal 
small intestine was dilated to a lesser degree. 
The descending and sigmoid mesocolon was 
extremely long and redundant. Due to the 
resultant abnormal mobility of this portion of 
the colon, an obstructing volvulus had occurred 
at the rectosigmoid junction. Manipulation of 
the bowel with reduction of the volvulus re- 
sulted in the sudden passage of a copious liquid 
stool with much gas. Marked immediate relief 
of the distention was observed. In view. of the 
patient’s poor condition no further surgery was 
attempted and the abdomen was closed. 

The patient did well for a time after opera- 
tion but the distention and obstipation re- 
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curred and persisted despite paravertebral 
blocks and spinal anesthesia. Her course for 
several weeks was marked with a septic type of 
temperature in spite of supportive measures 
which included infusions, transfusions and 
intubation. A barium enema (Fig. 1) confirmed 
recurrence of obstruction at the rectosigmoid. 
On August 8, 1946, under continuous spinal 
anesthesia (which incidentally, did not relieve 
the distention) 40 cm. of dilated atonic 
descending colon and sigmoid were resected by 
the Paul-Mikulicz method. The proximal clamp 
was removed at seventy-two hours but when 
the distal clamp dropped off at ten days it was 
found that the distal loop had retracted and 
closed over to such an extent that the spur 
could not be isolated. 

The patient was therefore returned to the 
operating room, the distal loop was freed up 
and clamps were applied to the spur. In ten 
days these cut through and the patient began 
passing small stools per rectum. Her general 
condition meanwhile showed marked improve- 
ment. As the colostomy showed no signs of 
closing at the end of six weeks, operative 
closure was effected on October 15, 1946. The 
postoperative course was uneventful. On the 
fifth day normal bowel function was reestab- 
lised and the patient was discharged, free of 
symptoms, twelve days later. 
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Fic. 2. Hemorrhagic ulcerated mucosa of resected 
sigmoid. 


The report of the pathologist (James R. Lisa, 
M.D.) was as follows: 

“Specimen No. 29447—Gross Appearance: 
The sigmoid measures 40 cm. in length and 
14 cm. in circumference. It has its mesentery 
attached. The serosa is discolored, hemorrhagic, 
cyanotic and granular, especially along the 
antimesenteric border. When opened, the 
specimen is found to be filled with blood. The 
wall is thick and oedematous and the inner 
surface is studded with innumerable petechial 
hemorrhages. In only limited areas is the 
mucosa normal. (Fig. 2.) 

“Microscopy: The wall is greatly thickened 
and oedematous. It has a myxomatous appear- 
ance and is diffusely infiltrated with lymphoid 
and plasma cells. Beneath the serosa are groups 
of foreign body giant cells, forming granu- 
lomata. The vessels are engorged and there are 
numerous fresh hemorrhages in the subserosa. 
The mucosa is extensively eroded and its 
surface is covered with well vascularized 
granulation tissue. Ganglion cells of the plexus 
of Auerbach are present and appear normal in 
both the involved and the uninvolved portions 
of colon (Fig. 3), although in the involved area 


Bosworth et al.—Megacolon 


JUNE, 1948 


Fic. 3. Normal ganglion cells of Auerbach’s plexus 
in wall of resected sigmoid. 


there is oedema of the plexus and infiltration 
with eosinophiles and polymorphonuclears.” 

On January 28, 1947, six months after 
admission to the hospital, the patient was seen 
at follow-up examination. She stated that she 
had never felt so well in her life, that she had 
gained 10 pounds and was having three or four 
soft-formed stools daily. She was taking half 
an ounce of mineral oil daily but had taken no 
cathartics or enemas. There was no evidence of 
any recurrence on physical examination. The 
abdomen was flat and soft with a well healed 
left rectus scar and no hernia. Rectal ex- 
amination was negative. A barium enema the 
same day showed no evidence of obstruction or 
recurrence in the sigmoid but there was per- 
sisting redundance and enlargement of the 
remaining large intestine. (Fig. 4.) 


PATHOLOGY 


Before attempting to discuss the etio- 
logic factors of megacolon it will be useful 
to consider briefly the basic pathologic 
anatomy involved. As its name implies, 
this is characteristically a disease of the 
colon. The small intestines are seldom 
implicated. Very rarely a portion of the 
terminal ileum may share in an extension 
of massive colon dilatation but that is all. 
According to many investigators disten- 
tion of the rectum is unusual, but Grim- 
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Fic. 4. Six months after operation; essentially normal sigmoid and descending colon; persistence of some re- 


dundance and enlargement of the remaining colon. 


son” found it in half of his twenty-four 
cases. The whole large bowel from cecum 
to rectum may be involved (15 per cent 
of cases—Finney) but the sigmoid is 
the most frequent seat of the disease, 
being included in all or practically all 
cases.* 10: 18:21,24334 4 Pathologic changes are 
limited to the sigmoid exclusively in more 
than one-third of cases.”* 

Dilatation is usually great and often tre- 
mendous. Bowel capacities of 40 pounds,’ 
16 liters,?* 5 liters® and 4 gallons” have 
been reported. Hawkins"! recorded a maxi- 
mum circumference of 120.49 cm. and in 
Bach’s case! the distended sigmoid meas- 
ured 82.4 cm. in circumference and 10.5 
inches in diameter. The transition from 
normal to dilated colon is usually gradual 
while that from dilated to normal bowel is 
most frequently abrupt. The lumen is 
sometimes distended with quantities of 
putty-like material having a sickeningly 
offensive odor, plus variable amounts of 
liquid feces and gas. Not infrequently large, 
stony-hard fecal concretions, sometimes as 


large as a child’s head,® have been found 
impacted in the bowel. 

The colon wall in a typical case is greatly 
hypertrophied, being several times its 
usual thickness, and it has aptly been 
compared with a wet leather glove in 
appearance.** On the other hand an oc- 
casional case, such as ours, at operation 
shows an attenuated paper-thin colon, 
stretched to the bursting point,*® in place 
of the usual hypertrophy. Even in such 
cases, however, the fixed specimen may 
show a thick apparently hypertrophied 
wall. When hypertrophy is present, it is 
seen in all layers including the mucosa 
which is pigmented and often ulcerated. 

In practically every case the diseased 
colon is elongated and redundant as well 
as hypertrophied. The mesocolon also par- 
takes of this abnormality. It is much en- 
larged, thickened and gorged with swollen 
blood vessels, lymphatics and nodes. Rarely 
is it shortened.* 

Histopathology confirms the changes 
seen in the gross specimen. With few ex- 
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ceptions there is extreme hypertrophy of all 
the colon layers and nothing else. Rarely, 
as in the present case, thickening of the 
wall proves to be pseudohypertrophy, a 
myxomatous condition produced by edema 
and round cell infiltration. Sometimes the 
mucosal surface is ulcerated. Few reports 
have been found in which examination 
was directed specifically to the plexuses of 
Auerbach and Meissner. Finney® stated 
that these ganglia were examined and 
found normal in two cases while Tiffin*? 
reported complete absence of Auerbach’s 
ganglion cells in 5 to 7 cm. of normal 
upper sigmoid just distal to a grossly di- 
lated colon in a twenty-one-month male 
child. In our case the plexus of Auerbach 
was normal in the uninvolved portion of 
the resected colon; in the diseased areas, 
however, it was edematous and infiltrated 
with polymorphonuciears and eosinophiles 
but the ganglion cells were apparently 
normal. (Fig. 3.) It is unfortunate that 
this investigation has been carried out so 
seldom in the past as it might throw some 
light on the etiology of the disease. 


DIAGNOSIS 


The clinical picture is essentially one of 
obstipation and meteorism. Although seen 
most frequently in the very young (70 per 
cent in the first few weeks of life—Finney) 
it may become manifest at any age. It is 
well established that megacolon in some 
cases is compatible with comparatively 
good health and may go unrecognized for 
several decades. It occurs predominantly 
in males.’ Typically there has been severe 
constipation either from birth or over a 
long period of years. There. may on oc- 
casion be alternate episodes of diarrhea 
which give no relief and fail to empty the 
bowel. Spontaneous stools are the excep- 
tion. Weeks may pass without an evacua- 
tion and undigested food may then be 
noticed in the stool. There is progressive 
abdominal enlargement which remains un- 
relieved by the infrequent stools. Weight 
loss is progressive and may be extreme. 
Not infrequently the outline of the dis- 
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tended colon can be traced through the 
thinned-out abdominal wall and vigorous 
peristaltic contractions can be seen. White- 
house** mentions the doughy feel of the 
abdomen and the putty-like fecal masses 
which can occasionally be palpated. Re- 
spiratory embarrassment from pressure of 
the enormously distended gut is not 
uncommon. 


ETIOLOGY 


Hirschsprung?* divided megacolon cases 
into groups according to age: those occur- 
ring in infancy which he called true mega- 
colon, and those occurring in adult life 
which he considered pseudomegacolon. 
Age, however, is not a reliable criterion, 
for colonic dilatation due to organic ob- 
struction occurs in infants and also mega- 
colon which is, so far as we can tell, 
congenital and idiopathic, occasionally 
presents itself in an adult. 

Enlargement and hypertrophy of the 
large bowel, at any age, secondary to 
recognizable organic obstructive factors 
such as tumours, bands, adhesions, stenosis, 
stricture and atresia constitute a large 
group of cases sometimes loosely desig- 
nated “megacolon.” Often cases due to 
organic obstruction are included in the 
same report with others for which no 
cause can be found. Indeed, many authors 
list obstruction as one of the main factors 
in the production of megacolon. This prac- 
tice has been responsible for considerable 
confusion of thought im the literature and 
should, in our opinion, be abandoned. We 
believe very strongly that the term mega- 
colon should be reserved for cases which 
are congenital and of primarily unknown 
origin even though certain of them, such 
as ours, may exhibit varying degrees of 
obstruction as a secondarily complicating 
factor. 

Over two-thirds of the cases diagnosed 
as congenital idiopathic megacolon are 
infants, children and young people who 
have been severely constipated since birth, 
who go for days or weeks without bowel 
motion and in whom meteorism develops. 
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Such were the cases described by Hirsch- 
sprung’* before the Berlin Congress for 
Children’s Diseases in 1886. 

A very few cases have been reported”’:*° 
in which the condition first became ap- 
parent well along in adult life, without any 
recognizable obstructive factor. It has been 
conjectured* that extrinsic metabolic dis- 
turbances such as avitaminosis, malnutri- 
tion, et cetera, are to blame for such 
deficiencies are commonly noted in these 
patients. It seems logical to us, however, 
to regard the deranged metabolism as 
effect rather than cause. We believe that 
these were probably mild cases of con- 
genital idiopathic megacolon which for one 
reason or another escaped attention for 
years. 

Other cases, likewise few in number, 
present an obstruction which is termed 
“functional” (dolichocolon) although it is 
really mechanical (kinking, volvulus). How- 
ever, the primary disorder (elongation and 
hypertrophy) which makes mechanical 
obstruction possible is presumably related 
to embryonic development®”’ and, there- 
fore, congenital and idiopathic. Such fac- 
tors are clearly seen in the patient we 
have presented. These are the cases that 
go unrecognized for years, with apparent 
good health and a few minor symptoms, 
only to develop suddenly into the classical 
picture of megacolon plus obstruction. 
Ligat” reported twelve which suffered 
from recurrent volvulus, all but one in 
adults. He stressed the importance of 
anatomical: factors, elongated hypertro- 
phied bowel and mesocolon. Eiss,* River 
and Martin™ have each reported a case of 
megacolon in an adult with obstruction 
due to volvulus or kinking, while Scott 
and Serenati® described six cases which 
they explained on this basis. The occur- 
rence of obstruction is definitely a second- 
ary complication and does not remove 
these cases from the congenital idiopathic 
category. 

Detailed consideration of the numerous 
etiologic theories that have been advanced 
will be found in standard textbooks.*'** 
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It will suffice here to mention only those 
few which have received most attention 
in the past. One explanation is that a 
congenital defect in colon growth results 
in giantism of the large bowel either before 
or shortly after birth. Congenital defects, 
however, are frequently multiple while 
megacolon occurs almost universally in an 
otherwise perfectly normal child. Achalasia 
of the rectal sphincter has also been 
blamed, but many megacolon patients have 
normal sphincters, mechanical dilation of 
the rectum often fails to produce marked 
improvement and spasm of the sphincter 
is known to occur without producing 
megacolon. Some authors!” believe that 
lack of segmental neuromuscular coordina- 
tion is responsible but no explanation for 
the incoordination is offered. 

Due to the fact that varying amounts of 
improvement and relief have followed 
treatment directed to diverse portions of 
the autonomic nervous system, there has 
been a tendency to ascribe megacolon to 
a neurogenic dysfunction or imbalance. 
If, indeed, imbalance is the responsible 
factor, there is as yet no clear under- 
standing of what produces it or exactly 
how it works. Interruption of the sympa- 
thetic pathway (by spinal anesthesia or 
sympathectomy) is found useful in some 
cases but not in others. The same holds true 
of parasympathetic stimulants (mecholyl, 
prostigmin, physostigmin) and parasympa- 
thetic paralyzants (atropin, syntropan). 

Obviously no.one common etiologic fac- 
tor which will explain every case has yet 
been discovered. Until more light is 
thrown upon this perplexing problem, 
therefore, we are forced to accept the 
theory of a mixed pathogenesis.***> Mega- 
colon is a syndrome rather than a disease. 
As such it is possible that it may be pro- 
duced by any of the factors mentioned, by 
a combination of them or by a factor or 
factors as yet unknown. 


TREATMENT 


In view of the high mortality (70 to 
80 per cent) in untreated congenital 
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idiopathic megacolon, it is obvious that 
some attempt must be made to ameliorate 
symptoms and to improve, if not cure, the 
underlying condition. Unfortunately, there 
is today a wide divergence of opinion as 
to how this can best be accomplished. 
Conservative Management. All authors 
are agreed that, except in those advanced 
cases demanding heroic emergency meas- 
ures, an intensive medical regimen should 
first be given a thorough trial. Such man- 
agement includes a low roughage diet, 
rectal dilatations, colonic flushes, mineral 
oil, vitamins, mild catharsis and meticulous 
intelligent supervision over a considerable 
period of time in an attempt to establish 
a normal bowel habit. In addition to these 
measures, drug therapy** is recommended 
in the form of parasympathetic stimulants, 
such as mecholyl bromide’ and eserin® or 
paralyzants such as syntropan.'* But there 
are those” who believe that parasympa- 
thetic stimulants have a very limited use- 
fulness and one case of death due to drug 
idiosyncrasy has been reported.’ Mild 
cases may respond and be carried along 
fairly well on this treatment. However, in 
most instances medical therapy, with or 
without drugs, will have to be continued 
indefinitely and immediate success must 
not be expected even when drugs are used. 
Spinal Anesthesia. This has been em- 
ployed as a therapeutic adjuvant to the 
medical regimen,”**! with beneficial results 
in some cases. It is also recommended as a 
diagnostic test of use in predetermining 
the value of sympathectomy. 
Sympathectomy. Left lumbar sympa- 
thectomy has been credited with producing 
striking and lasting improvement in many 
cases which have proven refractory to 
medical measures. The operative mortality 
is low, 2.5 per cent in one series of 117 
cases collected from the literature,?? and 
many do well on a carefully supervised 
medical regimen after operation.’* A note 
of warning should be sounded, however. 
If the newer drugs or spinal anesthesia fail 
to benefit the patient, there is little pros- 
pect of improvement from sympathectomy. 
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There is grave danger in males that sympa- 
thectomy will cause sterility (through lack 
of ejaculation) if performed bilaterally. In 
addition, bilateral sympathectomy, by 
interrupting pain pathways, blocks nature’s 
warning of obstruction or impaction. Re- 
sultant perforation with peritonitis and 
death have been reported.” X-ray stud- 
ies following sympathectomy consistently 
demonstrate that, while the condition of 
the large bowel may be somewhat im- 
proved, it never becomes normal, hyper- 
trophy persists and there is always the 
danger of kinking, volvulus or impaction. 
Sympathectomy sometimes fails! even 
when done bilaterally.*? 

Ladd and Gross" recommend sympathec- 
tomy only in the early or moderately ad- 
vanced case in which organic changes in 
the bowel wall are not too great. Of their 
six cases subjected to sympathectomy four 
had definite amelioration of symptoms 
which made further medical management 
much easier but two showed no significant 
improvement. Penick,*‘ in a recent review 
of eleven patients (aged eighteen months to 
fifty-two years) upon whom left lumbar 
sympathectomy was performed, reported 
that seven had highly satisfactory results, 
three were greatly improved, although 
they still required cathartics or enemas, 
and only one was a complete failure. Nine 
of these were followed from one to eleven 
years. Penick recommends sympathectomy 
for any patient over two and a half years 
of age who has failed to improve under 
medical management but who has shown 
good response to spinal anesthesia or drug 
therapy. 

In Grimson’s series of twenty-four cases” 
four were subjected to sympathectomy. 
As a result, medical management was made 
easier temporarily in two and permanently 
in one. However, one patient died two 
months after operation, another had to be 
resected at one year because of serious im- 
paction and a third died three years after 
sympathectomy of acute impaction with 
perforation. Rankin” believes that sympa- 
thectomy is the safest and surest surgical 
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measure for the relief of this pathologic 
condition. He mentions ten cases in which 
either bilateral lumbar sympathectomy or 
division of the presacral and» inferior 
mesenteric nerves was done, with good 
results. 

Colonic Resection. A. Subtotal resection: 
Certain advocate subtotal 
resection of the colon in place of sympa- 
thectomy as the primary treatment of 
choice once the diagnosis has been estab- 


lished and adequate medical therapy has 


failed. They believe that while the opera- 
tive mortality of sympathectomy is low, 
the operation does not appreciably alter 
the underlying disorder and therefore the 
risk of subsequent serious complications 
greatly outweighs the amelioration of 
symptoms that may be obtained. 

The operative mortality of subtotal re- 
section forty years ago ran as high as 48 
per cent. Yet many then believed that the 
lasting benefits derived from it justified 
the risk involved. With the great advances 
that have since been made in preoperative 
and postoperative care, better under- 
standing of fluid, protein and electrolyte 
requirements, recognition of the value of 
plasma and whole blood, the use of intuba- 
tion for decompression and the introduc- 
tion of antibiotics, chemotherapeutic agents 
and vitamins, the mortality rate has 
dropped until today it compares not un- 
favorably with that of sympathectomy. 

In 1907 Loewenstein” reported 34 per 
cent good results in forty-four subtotally 
resected cases he had collected from the 
literature, with a mortality of 48 per cent. 
From 1909 to 1941 twenty-nine patients 
were subjected to subtotal resection at the 
Mayo Clinic** with satisfactory results in 
the sixteen who were followed and an 
operative mortality of 24 per cent. This 
was an overall report and does not fairly 
reflect improved figures for recent years. 
Ladd and Gross” reported ten subtotal 
resections with results as follows: five were 
greatly improved when last seen from one 
to twelve years after operation; one was 
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greatly improved for fourteen years and 
then suffered a recurrence; one was im- 
proved for eight months but died of other 
causes. One showed slight improvement, 
one none at all and one died of peritonitis 
following operation, making an operative 
mortality of 10 per cent in this small 
series. Yeazell and Bell** described six 
children in whom a two-stage subtotal 
resection was done with no deaths. Five 
of their cases had satisfactory results. 

In those few megacolon cases compli- 
cated by a secondary obstructive factor 
(dolichocolon) subtotal colonic resection 
is generally recognized as the treatment of 
choice although an initial cecostomy or 
colostomy may be required for preliminary 
decompression. We believe that total re- 
section is rarely indicated as a primary 
procedure in these cases. 

B. Radical (total) resection: Megacolon 
may reappear in another segment of colon 
years after a subtotal resection.*!**5 For 
this reason Grimson” urges radical rather 
than subtotal colectomy at the primary 
operation in advanced cases. In 1945 he 
reported three successive cases of radical 
one-stage resection with ileosigmoidostomy. 
Good results were obtained in all three 
patients up to seven, eight and twelve 
months, respectively, when they were last 
seen. Ladd and Gross,” on the other hand, 
abandoned radical colectomy after losing 
three patients, two from leakage at the 
anastomosis and one from a perforating 
ulcer of the sigmoid stump one year after 
operation. It is possible that with further 
improvements in surgical care and sup- 
portive treatment, radical resection may 
come to be more widely accepted in re- 
sistant cases. A high degree of technical 
skill is of course required, but the outcome 
in an individual case depends at least to 
an equal extent on the physical condition 
of the patient. These patients are, at best, 
poor risks for radical surgery and much 
more experience with this method is 
needed before it can safely be recommended 
for general use. 
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SUMMARY 


_ The pathology, diagnosis and etiology 
of megacolon have been reviewed. Meth- 


ods of treatment advocated by various in- 
vestigators have been presented and their 
results analyzed. A case of megacolon in 
an adult has been reported. 
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VARIOUS ANESTHETICS IN ORTHOPEDIC SURGERY 


B. BurpEtt SANKEY, M.D. AND LELAND E. CAMPBELL, M.D. 
Cleveland, Obio 


HE anesthesiologist of today has a 
wide variety of anesthetic agents to 
consider in providing anesthesia for 
orthopedic procedures. Final selection is 
influenced to a marked degree by several 
factors. Most important of these are: first, 
the temperament and physical makeup of 
the patient; second, particular likes of the 
surgeon; third, the skill, ability and experi- 
ence of the anesthesiologist and fourth, the 
particular customs of the operating room. 
The skill, ability, and experience of the 
anesthesiologist is by far the factor of 
greatest importance in evaluating the use- 
fulness of various anesthetic agents. In 
order to utilize our present day knowledge 
of the various agents it is extremely im- 
portant that an anesthesiologist first eval- 
uate the patient before final decision is 
made as to type of agent to be employed. 
This evaluation is most satisfactorily ac- 
complished by a preoperative visit to the 
patient, and usually with a few questions 
and a brief conversation an expedient 
method of anesthesia may be selected. 
Adequate medication preceding anes- 
thesia is desirable and important. Fre- 
quently orthopedic procedures are carried 
out in multiple stages so that it is all the 
more desirable that these patients arrive in 
the operating room in a tranquil frame of 
mind. A wise rule to follow is that all 
patients should receive the benefit of some 
type of pre-anesthetic sedation unless there 
is some particular contraindication. Ex- 
ceptions to this rule are usually made at 
the extremes of life. Premedication usually 
consists of pentobarbital sodium gr., 114 to 
3 (0.1 Gm. to 0.2 Gm.) administered the 
night before operation and pentobarbital 
sodium, 114 gr. (0.1 Gm.) one and one-half 
hours before the stated time of operation. 
This should be followed by doses of mor- 
phine gr., 4% to 4 (0.008 Gm. to 0.016 


Gm.) and scopolamine or atropine gr., 
loo to Woo (0.00032 Gm. to .00064 Gm.) 
approximately one hour before the op- 
eration. The amount of pre-anesthetic 
sedation should be based entirely on in- 
formation gained at the preoperative visit 
to the patient. Dosage of premedication 
should necessarily vary according to type 
of agent to be employed. 

Morphine and Scopolamine. The pro- 
duction of analgesia with fractional doses 
of morphine and scopolamine" has proven 
very satisfactory in certain procedures such 
as application of a body cast or hip spica 
when little or no manipulation is required. 
If the desired analgesic effect has not been 
reached when the patient arrives in sur- 
gery, an additional dose of morphine and 

scopolamine may be administered intra- 
venously. Employment of morphine and 
scopolamine analgesia facilitates many of 
the major plaster procedures for which 
complete anesthesia is not indicated. 

Vinethene or Divinyl Ether. Vinethene 
has a limited field of usefulness in ortho- 
pedic surgery but it is valuable when a 
short-acting anesthetic is indicated and 
when profound relaxation is not required. 
When vinethene is employed, it must be 
borne in mind that the usual eye signs of 
anesthesia are not likely to be exhibited 
and that excellent analgesia usually is 
present when blinking of the patient’s 
eyes is present or when there is evidence 
of widening of the palpebral fissures. It is 
in this stage of analgesia that many short 
manipulations of the wrist or ankle may 
be advantageously performed. Recovery 
from vinethene is prompt and is not usually 
attended by nausea and vomiting. This is 
an important factor in anesthetizing ambu- 
latory patients since the rapid elimination 
of this agent permits almost immediate 
ambulation. Goldsmith‘ and associates and 
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Orth" and associates have demonstrated 
liver damage in dogs in administrations of 
vinethene lasting more than one hour. 
Martin and Rovenstine’” have recom- 
mended that it should not be used to 
produce profound anesthesia or for oper- 
ations requiring more than a few minutes 
to complete. It is our practice not to ad- 
minister vinethene for procedures requiring 
more than ten minutes of anesthesia. 

Nitrous Oxide. Nitrous oxide may be 
employed for reduction of certain fractures 
and dislocations, preferably when heavy 
pre-anesthetic sedation has been employed. 
Clement! uses nitrous oxide and oxygen 
alone for some orthopedic procedures, but 
for general usefulness many anesthetists 
combine nitrous oxide with other anes- 
thetic agents. For orthopedic procedures 
nitrous oxide and oxygen combined with 
pentothal as described by Lundy’ is daily 
proving valuable. This is a particularly ad- 
vantageous combination to use when fire- 
proof anesthesia conditions are desirable. 
Nitrous oxide shares with chloroform the 
distinction of freedom from the explosion 
hazard which is in marked contrast to such 
agents as ethylene, cyclopropane and ether. 
The difficulty of obtaining muscular relax- 
ation with nitrous oxide and oxygen alone 
has been recently circumvented by the use 
of curare as an adjunct to nitrous oxide. 
Curare and nitrous oxide* and oxygen may 
be conveniently employed for orthopedic 
anesthesia problems as well as other types 
of surgery requiring relaxation. 

Ethylene. Ethylene is used in much the 
same manner as nitrous oxide but should 
not be employed when x-ray or electrical 
equipment is being used. 

Cyclopropane. Since the introduction of 
cyclopropane in 1934 by Stiles, Neff, 
Rovenstein and Waters,” this agent has 
enjoyed considerable popularity by both 
surgeons and anesthetists. Cyclopropane is 
the most potent of the anesthetic gases 
and may be employed to advantage for a 
number of orthopedic procedures. It has 
been our experience that the satisfactori- 
ness of cyclopropane anesthesia is con- 
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siderably enhanced in the majority of 
orthopedic situations if small amounts of 
ethyl ether are added to the inhaled mix- 
ture. Addition of small quantities of ether 
minimizes the parasympathetic effect that 
cyclopropane exhibits which is more pro- 
nounced in some individuals than others. 
Use of cyclopropane preceded by pen- 
tothal for induction has also proven very 
satisfactory. 

Ethyl Ether. This year 1946 marks the 
one hundredth anniversary of the use of 
ether which was introduced for surgical 
procedures by Morton® at the Massachu- 
setts General Hospital in 1846. Ethyl ether 
rightfully continues to carry a large share 
of the burden of inhalation anesthesia for 
orthopedic procedures. The flexibility of 
this agent, together with its relatively wide 
margin of safety, renders it a valuable 
agent. Ether would be even of greater 
serviceableness if more time and skill were 
devoted to its administration. Induction of 
ether anesthesia may be readily accom- 
plished with vinethene, nitrous oxide, cy- 
clopropane, ethylene or pentothal. The 
controllability of ether is considerably 
enhanced when an endotracheal tube is 
inserted. This is particularly so in ortho- 
pedic operations requiring placing the pa- 
tient in a prone position. For example, in 
performing cervical laminectomy, ether has 
proven extremely satisfactory when admin- 
istered by the endotracheal method. The 
value of ether for babies and small children 
is well established and ether anesthesia 
continues to be popular for children who 
undergo orthopedic procedures. Use of 
basal doses of tribromethanol with amy!l- 
ene hydrate (avertin) has been valuable in 
children on whom it is necessary to per- 
form repeated operations under ether anes- 
thesia. Basal dosage of 70 to go mg. Kg. 
may be employed. Avertin should be 
avoided, however, in operations which may 
prove to be of a shocking nature or oper- 
ations likely to be attended with consider- 
able hemorrhage. The incidence of using 
avertin as a basal anesthetic in connection 
with various orthopedic procedures has 
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been markedly reduced in recent years for 
two reasons: first, the increased popularity 
of pentothal sodium for induction of anes- 
thesia and second, the wider application of 
adequate premedication. 

Pentothal Sodium. The utility of pen- 
tothal is now well established in respect 
to the rdle that pentothal now plays in 
traumatic and orthopedic procedures. This 
in-part is due to the rapid, smooth induc- 
tion it usually affords. In dealing with 
traumatic problems a quiet induction is 
not only desirable but necessary many 
times to avoid further trauma to shattered 
limbs. 

Anesthesiologists are constantly seeking 
_ combinations of anesthetic drugs that will 
provide satisfactory anesthesia with mini- 
mum doses of drugs employed. Lundy,’ in 
1928, coined the term, ‘‘Balanced Anes- 
thesia” to refer to combinations of drugs 
employed to provide anesthesia whereby 
minimum quantities of several drugs are 
used. The benefit when employing this 
philosophy of anesthesia lies in avoiding 
toxic or near toxic doses of single drugs 
when profound anesthesia is required. 
Since the introduction of pentothal in 1934 
by Lundy,°® this drug has adapted itself 
especially well to this modern conception 
of anesthesia. By employing proper pre- 
medicant drugs in combination with pen- 
tothal and one of the gaseous anesthetic 
agents, the benefits of combined anesthesia 
are utilized and yet a relative wide margin 
of safety is assured. A popular combination 
for orthopedic procedures is pentothal with 
a 50 per cent mixture of nitrous oxide and 
oxygen. This combination of agents assures 
adequate oxygen supply yet considerable 
analgesia is provided by the nitrous oxide 
in this mixture, overcoming to some extent 
the inability of pentothal to provide good 
surface or skin anesthesia. 

Pentothal sodium administered intra- 
venously provides adequate relaxation for 
reduction of fractures and dislocations and 
for manipulations of the back and ex- 
tremities. It is a standing rule in our de- 
partment of anesthesia that whenever 
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pentothal is administered, the patient is 
connected to a gas machine to breathe 
oxygen or mixtures of oxygen and nitrous 
oxide. This single measure has definitely 
increased the safety of pentothal anesthesia 
in our hands. 

Curare. Since Griffith’ introduced cu- 
rare in 1942 for clinical use in anesthesia, 
the scope of usefulness of this drug has 
gradually increased. Curare may be ad- 
ministered in 20 to 40 unit doses intra- 
muscularly to robust individuals about to 
receive inhalation anesthesia for orthope- 
dic procedures. Used in this manner cu- 
rare materially facilitates the induction of 
inhalation anesthesia. By using curare by 
the intravenous route it is possible to pro- 
vide profound muscular relaxation with an 
extremely light plane of nitrous oxide and 
cyclopropane. For some patients this is a 
distinct advantage and is a method to be 
employed when the indications are present. 

Regional Anesthetic Drugs. Procaine, 
pontocaine, metycaine and nupercaine are 
the drugs most commonly employed for 
regional and spinal anesthesia for ortho- 
pedic procedures. The choice of drug must 
of necessity be influenced by the skill and 
experience of the individual about to employ 
the drug. Procaine rightfully continues to be 
the drug most commonly employed for re- 
gional methods either alone or in combination 
with vasoconstrictor drugs. Metycaine has 
proven valuable when employed in a 2 
per cent solution for brachial plexus block. 
Emergency orthopedic surgery is frequently 
carried out in the upper extremity of 
patients who have recently eaten, and the 
use of metycaine for brachial plexus block 
is many times a convenient means of provid- 
ing anesthesia of the upper extremity when 
other methods are contraindicated. Ponto- 
caine in our experience comes nearest to 
providing an all purpose agent for spinal 
anesthesia for orthopedic procedures of the 
lower extremities. It is potent and long 
lasting enough for most ordinary orthopedic 
operations. When pontocaine is combined 
with dextrose as described by Sise,'! an 
anesthetic of definite hyperbaric character- 


Ava 
. 
gh 
Ome 
~ 
¢ 
aay 
, 
hare 
. 
. 
‘ 
: 
J 
J 
we 


820 American Journal of Surgery Sankey, Campbell—Anesthetic Agents 


istics is provided and the level of anesthesia 
may be liniited by employing the gravity 
technic. Prickett, Gross and Cullen!” have 
recently reported the value of vasocon- 
strictors in increasing the usefulness of 
spinal anesthesia by employing epinephrine 
in combination with procaine. Whitacre 
and Potter” have pointed out the value of 
using. vasoconstrictors in combination with 
pontocaine and nupercaine when employed 
for spinal anesthesia. Nupercaine may be 
employed for spinal anesthesia for ortho- 
pedic procedures which are destined to be 
time-consuming. 

Refrigeration. Crossman? and associates 
have demonstrated the value of reduced 
temperatures in producing anesthesia of the 
extremities. The use of shaved ice to produce 
anesthesia of the extremities is well tolerated 
in poor risk cases and is the anesthesia of 
choice in desperate and moribund patients 
who must undergo amputation. 


SUMMARY 


Various anesthetic agents employed in 
orthopedic procedures have been briefly 
discussed. The value and the trend toward 
using combinations of anesthetic agents 
utilizing the beneficial qualities of several 
drugs has been stressed. Too much emphasis 
should not be placed on the anesthetic agent 
itself because the experience, skill and 
ability of the administrator is a factor of far 
greater importance than the particular 
agent employed. Recently Waters has 
aptly stated, “It is not the tools but the way 
tools are used,” that is the important factor 
in anesthesiology. 


12. 
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THE CRITICALLY BURNED CHILD 


JoszpxH C. Urxov, M.D. 
Chicago, Illinois 


HE critically burned child presents 

a somewhat distinct and, indeed, a 

more exacting problem than does the 
critically burned adult. An extensive burn 
affects a relatively larger proportion of the 
child’s body surface, particularly when 
trunk and chest are involved, since the 
extremities have a comparatively smaller 
percentage of skin area. Moreover, the 
child lacks the intellectual maturity essen- 
tial for cooperation with the physician in 
the long and rigid control required for ulti- 
mate recovery. Therefore, certain specific 
phases in the treatment of the child patient 
are at variance with the therapy recom- 
mended for the adult.! 


TREATMENT OF SHOCK 


The initial step in dealing with critical 
burns is, of course, to win the crucial battle 
for immediate survival. In the author’s 
judgment this engagement is often lost 
during the first twenty-four hours because 
the physician underestimates the oncoming 
shock and fails to fortify the patient with 
necessary systemic support. In such cases 
it has been found that primary or second- 
ary shock appears from six to eight hours 
after inception of the burn. 

Massive doses of plasma are required 
during this initial period, supplemented 
with intravenous injections or hypoder- 
moclysis of isotonic electrolyte solutions. 


PREPARATION OF WOUNDS 


After shock treatment the second step 
is wound dressing. Whatever débridement 
is done before the initial dressings are 
applied should be carried out quickly and 
gently. Débridement should be kept to the 
minimum. The areas may be lightly cleaned 
with soap and water, rinsed with a physio- 
logic saline solution and dried. 


First dressings for severe burns are de- 
signed to control infection, to supply pres- 
sure that will check capillary dilatation 
and fluid loss and to prevent inspection 
and handling. The child patient is more 


comfortable with a dressing made of an © 


ointment containing either an animal or a 
mineral base. (A 2 per cent xero form oint- 
ment is recommended.) When the time 
comes to remove this type of dressing, 
pain and bleeding are minimized. After 
the first twenty-four hours the administra- 
tion of plasma should be discontinued as 
it is no longer of appreciable advantage 
and, in the writer’s judgment, has no 
further place in the treatment of burns. 
Whole blood then becomes the life saving 
mechanism. 

The initial dressings are left intact from 
ten to fourteen days. When those dressings 
are removed, complete débridement is 
done. If the burned areas fail to show 
healthy granulation tissue, grease dressings 
similar to the initial dressings are applied. 
These are changed every three days until 
granulation tissue appears. If granulation 
tissue Is present, an alternating change of 
dressings from grease to wet and from wet 
to grease is advisable while preparing the 
wounds for skin coverage. The wound bac- 
teria are resistant to local treatment and 
an occasional change in type of dressing 
provides more definite bacteriocidal action. 
For the same reason a change of solution 
is recommended for wet dressings: Dakin’s, 
boric acid, normal saline or mild acetic acid. 
When wet dressings are being changed, the 
layer of gauze next to the wound should be 
removed cautiously to limit the amount of 
bleeding. Before the change is made all 
fresh dressings should be prepared for im- 
mediate application. In order to replenish 
the supply of blood and to bring the 
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hemoglobin up to at least 80 per cent, 
it may be necessary to give the patient 
whole blood. At any rate the blood should 
be checked during the period of wet dress- 
ing changes. The change of wet dressings 
each day or the change of grease dressings 
at three-day intervals requires a bedside 
routine that is a factor of some significance 
in handling the patient. 

The surgical team is properly masked 
and gowned, a sterile bed sheet is spread 
over the foot of the bed and on it are placed 
tongue depressors, a bowl, scissors and two 
or more heavy roller bandages. When 
grease dressings are employed, an assistant 
cuts as many strips of heavy roller gauze, 
4 by 8 inches, as are needed. With the use 
of a tongue depressor, the ointment is re- 
moved from the container and spread on 
the gauze. One 5 yard heavy roller bandage 
is placed in the bowl containing saline solu- 
tion. One assistant now removes the soiled 
dressings and the freshly anointed strips 
are immediately placed over the wound. 
Then wet heavy roller bandage is firmly 
applied. Following this, come the elastic 
roller bandages and adhesive tape. If the 
granulating areas are exuberant, it is good 
practice to incorporate marine sponges just 
over the greased dressings. Incorporating 
the sponges in the heavy roller bandages 
gives them the added pressure needed to 
help flatten the granulating bed. 

So much has been said about preparation 
of the wounds because a critically burned 
child furnishes only limited donor areas 
and cannot afford to lose even a small 
percentage of the grafts. 


HOMOGRAFTING 


To wait for third degree burns to close 
over with scar tissue is not a realistic ap- 
proach. Frequently, during the third to 
sixth week following inception of the burn, 
sloughing is not complete, the granulation 
area appears dull and somewhat exuberant, 
the protein loss is high, there is a negative 
nitrogen balance and the hemoglobin is 
below 70 per cent despite several whole 
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blood transfusions. At this period homo- 
grafting may save the child’s life. The 
third step then in the critically burned 
child’s progress is homografting. Homo- 
grafts will bridge the gap between the 
extreme toxic stage when autografting 
might prove fatal and the fourth step, 
which is autografting. In this mid-stage 
of treatment, homograft coverage seals the 
wounds and makes possible the attainment 
of a positive nitrogen balance, an increase 
in food intake and an improved blood 
picture. Naturally, autografting must be 
planned from the outset and the wounds 
must be treated with this purpose in mind. 

Repeated homografting to await scar 
coverage is a false hope if the burned areas 
are extensive. When the grafts liquefy, 
only a small part of the burned areas may 
be flooded over with scar epithelium. Cir- 
cular areas seldom close over. In the mean- 
time the patient’s morale is seriously 
affected. Gain in weight or even mainte- 
nance of body weight is extremely difficult; 
the nitrogen imbalance grows; debilitation 
becomes more pronounced and fatal termi- 
nation threatens. 

Experience indicates that a second cover- 
age of homografting from the original 
donors fails to “‘take” and skin from new 
donors adheres for a lesser time than did 
the original donor take. For although the 
first sheets of skin may remain viable for 
from three weeks to two months, the 
second crop remains viable for no more 
than two weeks. It is a ticklish question 
as to how many times homografting should 
be repeated. In the author’s experience, in 
the case later to be described, homografts 
were made twice. 

Up to this point no mention has been 
made of the. food intake of the critically 
burned child. From the beginning he should 
be placed on a high protein, high vitamin 
diet but frequently he will refuse food, nor 
will his resistance collapse under persuasion 
be it gentle or firm. He probably finds 
amino acids distasteful, in which event 
tube feeding is the sole recourse. Amino 
acids are to be prescribed as a daily supple- 
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ment to the regular food intake, 4 Gm. 
per Kg. Eggnogs, milk and cream and 
broths with a minimum amount of salt, 
to prevent edema, also should be given. 
Administration of multiple vitamin con- 
centrates is suggested. 

In preparation for the first homografts, 
supplemental feedings of amino acids are 
carried on for a week or ten days in advance 
of surgery. A thick mixture (1 ounce to 
each 20 pounds of body weight) is placed 
in a large ear syringe and forced into the 
feeding tube. The child should be placed 
in a semisitting position in order to pre- 
vent vomiting, as the amino acids are 
sent through the tube. No water is per- 
mitted for one-half hour before or after 
the feeding. Tube feeding is continued for 
two weeks after either homografting or 
autografting. 

One week before grafting the grease 
dressings are discontinued and only wet 
dressings are employed. The dressings are 
wet every three hours day and night with 
daily changes of dressings. Saturation of 
the dressings is necessary to prevent ex- 
treme pain and free bleeding when they 
are removed next day. On the day of 
surgery the dressings are changed early 
in the morning. Postoperatively the wet 
dressings are continued for six days. There- 
after, between grafting stages ointment 
dressings are reemployed to add to the 
child’s comfort. During the homografting 
process, 250 cc. of whole blood is adminis- 
tered postoperatively at the bedside; this 
is repeated on the third day. 

The initial homografts are done as 
quickly as the granulating tissue is reason- 
ably clean, usually three or four weeks 
after the burn. To obtain the greatest per- 
centage of coverage it is advisable to suture 
the homografts under moderate tension. 
If a general anesthetic is contraindicated, 
then the homografts can be brought back 
to the original size and tension by glueing 
one side of the graft on gauze and stretch- 
ing and glueing it down to the opposite 
side. Immediately afterward the graft with 
the attached gauze is placed on the wound. 
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The same procedure is followed with each 
homograft taken from the donors. 

The covered wounds are then snubbed 
on with two or more heavy roller bandages 
followed by an elastic bandage and adhe- 
sive plaster. Two or three weeks later if the 
patient has gained weight, if the red cell 
count is 4,000,000 and if the hemoglobin 
exceeds 80 per cent, the patient can be 
prepared by daily changes of wet dressings 
for the first stage of autografting. As has 
been indicated an additional homograft or 
two may be necessary before the child is 
physically fit for the autografts. 


AUTOGRAFTING 


When the child is ready to begin the 
final stage, permanent coverage of his 
wounds, the routine of tube feedings, whole 
blood administration and the application 
of wet dressings, as previously described 
in the homografting process, must be re- 
peated. Sometimes there is a problem in 
skin grafting as to the sequence of events: 
Should the graft be taken from the patient 
before or after the wound is prepared? 
When dealing with a contaminated area, 
such as a burn wound, it is a sound prin- 
ciple to start from the clean site and ad- 
vance to the contaminated site; therefore, 
in all burn wounds the grafts should be 
taken first. 

Because infection is ever present, peni- 
cillin is used routinely. During surgery the 
proportion of 100,000 units per 5 cc. of 
saline solution is injected beneath the 
grafts at several points with a fine needle. 
Streptomycin, 100 mg. per cc. of saline 
solution, is added when the culture shows 
Bacillus pyocyaneus. 

The child with an extensive burn pro- 
vides only limited areas from which grafts 
can be had for the coverage of wounds. 
With donor sites limited, it is necessary 
that the first graft be taken no thicker 
than 0.006 or 0.008 inch in order that a 
second and a third crop can be garnered 
later. Nor is it advisable to subject the 
child to repeated trips to surgery by re- 
moving only small amounts of skin at each 
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operation; instead, as many as six or eight 
drums of skin should be taken at one time.’ 

When after intervals of a month or so 
the second and the third grafts are taken 
from the same sites, the dermatome should 
be set at 0.008 inch as the epithelial layer 
is exceedingly thin and friable. The surgeon 
must resist the temptation to increase the 
thickness beyond 0.008 inch on the second 
and third drums as there is danger of pick- 
ing up all of the subepithelial elements. To 
get the requisite thinness of 0.006 or 0.008 
inch a dermatome is used. The brush em- 
ployed to apply the cement to the drum 
. and to the donor site is placed in ether 
until it is needed, at which time the ether 
is shaken off. The glue must be thin when 
applied to the donor site and drum and 
the surgeon must pause until the glue is 
entirely free from sheen. The cutting blade, 
which is held at calibrated distances from 
the drum, is tested with “‘shims”’ of 0.006 
and 0.008 inch. The shim is a unit of meas- 
urement similar to the one used by auto- 
mobile mechanics in testing distances of 
tappets. 

The late Dr. Earl C. Padgett, when the 
dermatome was first manufactured, sug- 
gested to the author the idea of double 
checking with shims. This test will fre- 
quently reveal a difference of from 0.002 
to 0.004 inch at either side of the starting 
point of the drum although to the naked 
eye both sides appear equal. Another such 
test can well be made at the halfway spot 
on the drum so that, if necessary, the cali- 
bration can be reduced one or two notches 
before proceeding to the end of the drum. 
This provision is particularly needed if 
grafts are to be taken from the inner 
aspects of the thigh and from the ab- 
domen as the skin in these areas is much 
thinner than is supposed. 

Removal of the graft from the drum is 
made with extreme caution as it will tear 
readily. Upon its removal the graft is 
placed over a granulating area and the 
epidermis is immediately covered with a 
sulfonamide powder to nullify the adhe- 
siveness of the glue. 
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Small grafts are not favored; if placed 
unsutured, many of them slip away 
whereas to suture them, dangerously pro- 
longs the child’s surgical experience. If 
stamp grafts or other grafts are applied 
without normal tension, from 20 to 30 per 
cent of their potential is actually lost. If 
instead a graft 4 by 8 inches is cut, it can 
be stretched to 4 by 10 or 12 inches by 
means of a new type of massive autograft- 
ing which will be described. 

The graft is basted on one side while one 
of the surgical assistants stretches it under 
moderate tension; meantime the surgeon 
cuts large slits in the graft longitudinally 
or vertically to provide added width or 
length. By this method the area has been 
given the fullest amount of skin coverage 
and the take of the graft extends over a 
greater area. Flooding over by epithelium 
into the interstices occurs rapidly, within 
two weeks. As soon as the grafts are taken 
the donor area is sprayed with thrombin 
solution to limit blood loss at the donor site. 

It has been estimated that following the 
removal of a split graft of approximately 
30 square inches the donor site will lose as 
much as 50 cc. of blood. When four or five 
drums or more of split skin are removed at 
one operation, the amount of blood loss is 
a serious consideration. The child’s sus- 
ceptibility to shock, plus the blood loss 
from donor sites, necessitates the use of 
large amounts of whole blood beginning in 
the surgery and carried on for four days 
postoperatively. As much as 750 cc. may 
be necessary for the first twelve hours for 
a child four or five years of age. Donor sites 
will stop losing proteins in four days and 
will heal over with epithelium in six or 
seven days, 

The following case report demonstrates 
application of the measures described on a 
child with very extensive burns. 


CASE REPORT 


M. S., a boy of four, suffered extensive third 
degree burns on May 27, 1946, when his flannel 
pajamas caught fire while he was playing with 
matches. (Figs. 1 and 2.) 
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| if 1. Full drum of skin 4%8” 
contracts to 


Nh when rernoved from drum. 


2a.Normal skin tension 
ae. obtained by drawing on 
Allis forceps. 


2b Slits are made 
in graft. 


_» Granulating areas 
will be flooded with 
epithelium within 
2 weeks. 


Fic. 1. 


When first seen at Illinois Masonic Hospital, 
Chicago, six weeks after the burn, the affected 
areas showed numerous patches of necrotic 
skin and exuberant granulating areas. Removal 
of the dressings resulted in free bleeding. Fol- 
lowing a two weeks’ regimen of daily change 
of dressings (firm wet heavy roller bandage), of 
tube feeding with high protein concentrates 
and of several whole blood transfusions, the 
patient was taken to surgery. 

Four full drums of thin split-thickness skin 
were taken from the mother and father and 
sutured under normal tension. Two dermotome 
drums of thin split-thickness skin were taken 
from the inner aspect of the patient’s thighs to 
cover the right elbow and axillary region. 

The second surgery was delayed eight weeks 
owing to an acute hepatitis and acute nephri- 
tis. The icteric index climbed to 80 but re- 


turned to normal under daily intravenous 
administration of 50 per cent glucose solution. 
At this surgery seven full dermatome drums of 
thin split-thickness homografts were snubbed 
on the wounds without an anesthetic. 

The third surgery was six weeks later when 
a second crop was taken from the inner aspects 
of the patient’s thighs and one dermatome 
drum from the outer aspect of the patient’s 
thigh. After another six weeks’ interval came 
the fourth surgery. Five dermatome drums of 
thin split-thickness skin were taken from the 
patient’s abdomen, the gluteal regions and the 
outer thighs. Four weeks later the patient 
again submitted to surgery, at which time four 
dermatome drums of thin split-thickness skin 
were taken from his abdomen, the gluteal 
regions and the outer thigh. 
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Fic. 2. a, third degree burn front; B, third degree burn back; c, full drum of skin 4 inches by 8 
inches sutured to wound; slits made in graft. 
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Thus eleven full drums of homografts and 
fourteen drums of autografts, or a total of 
twenty-five drums of skin, resulted in complete 
coverage. 


SUMMARY 


In summary, the following points might 
be reviewed: 

1. In the case of the critically burned 
child prepare to modify some of the tech- 
nics recommended for adults.? 

2. Anticipate primary or secondary 
shock from six to eight hours after in- 
ception of the burn. Give massive doses 
of plasma and electrolytes to correct cir- 
culatory imbalance. 

3. Discontinue plasma after twenty-four 
hours and substitute whole blood. 

4. As soon as granulation of wounds 
begins alternate the dressings between 
grease and wet. 

5. If the patient is listless, is deficient 


in nitrogen and has a low hemoglobin, — 


institute homografting preliminary to 
autografting. 

6. Perform autografts with the thinnest 
possible thickness of skin (0.006 to 0.008 
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inch) in order to obtain rapid healing of 
donor sites so that removal of a second, 
third or fourth crop from the original donor 
sites can be done without too great an 
interval between surgical interventions. 

7. Take massive autografts to cut down 
subsequent autografting. A new system 
of slitting large grafts gives increased 
coverage. 

8. Organize teams for both taking grafts 
and applying grafts. A three-man team is 
needed for the application of the grafts. 
The patient should not be under surgery 
for more than one hour. 


CONCLUSION 


Homografting may become a life saving 
measure in the treatment of the critically 
burned child and represents a logical step 
in the preparation of the child for ultimate 
coverage of wounds with autografts. 
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RICHTER’S HERNIA* 


Davip LYALL, M.D. AND RAYMOND LUOMANEN M.D. 
New York, New York 


lated hernia in which less than the 
full circumference of the bowel is 


RR aot ber hernia is a form of strangu- 


Fic. 1. Anatomical Study—Femoral Hernia: Poupart’s ligament has been divided. Scarpa’s 


or omentum, on account of its elasticity, 
acts as a cushion or buffer and this delays 
the onset of strangulation.” Richter’s 


POUPART i JABDOMINAL MUSCLES 
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fascia shown blending with deep fascia of thigh 3-4 cm. below Poupart’s ligament. This barrier 
completely covers the fossa ovalis thus directing the hernia upward. 


caught by the hernial ring. (Fig. 1.) The 
terms “‘small hernia’”’! and “partial entero- 
cele’’* are found in the literature. Richter’s 
. original discussion,' probably first pub- 
lished in 1778, was the first to segregate 
this type of hernia although it is not clear 
that strangulation was considered neces- 
sarily a part of the picture. This variety of 
hernia is surgically urgent because gan- 
grene occurs much earlier than in ordinary 
strangulations. Watson" states that “this 
is undoubtedly due to direct pressure 
exerted on the intestine by the constricting 
ring. In ordinary enterocele the mesentery 


hernia may be difficult to diagnose because 
of its small size, because the pain is often 
poorly localized and minor in character and 
because obstructive symptoms are ex- 
tremely variable. The latter may vary from 
obstipation to diarrhea. Occasionally bowel 
movements are perfectly normal. Differ- 
ential diagnosis of Richter’s hernia through 
the femoral “empty space”’ is often diffi- 
cult since it may not be distinguished from 
enlargement of the lymph nodes in this 
region. They are both deflected upward 
by the extension of Scarpa’s fascia down 
the thigh which blends with the deep fascia 


* From the Second (Cornell) Surgical Division, Bellevue Hospital, N. Y. 
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some 3 to 4 cm. below Poupart’s ligament. 
(Fig. 1.) 

The patients studied here were admitted 
to the Second (Cornell) Surgical Division 
between December, 1917 and July, 1945. 
We have included only those in whom 
the surgical disorder was definite and 
unmistakable. 


ANALYSES OF PATIENTS 


Age. The average age of these patients 
was sixty-one years. The hernias occurred 
most often in those in the sixth and seventh 
decades; (Fig. 2) the youngest patient was 


forty-one, the oldest eighty-nine. Fowler* | 


states that the condition “‘appears to be 
limited to adults.” Gouvernale et al.° 
state that the condition is seldom seen in 
children but mention Rhodes’ case of a 
baby three weeks old. Patients eleven years 
of age and under were not admitted to our 
service but we noted a significant lack of 
young adults. 

Sex. The exact ratio of females to 
males is not clearly stated in the literature. 
It is said* that hernias of this type are 
more common in females. Another author® 
goes so far as to say that females outnum- 
ber males by three, or two to one. In our 
series there were nine males and eight 
females. These figures are weighted by the 
fact that the Bellevue Hospital surgical 
population is predominantly male, there 
being two male wards to each female. 

Site of Hernia. It is stated’ that this 
type of hernia can occur at any body 
orifice. Treves,? citing fifty-three cases, 
noted thirty-eight femoral, thirteen in- 
guinal and two of the ventral variety. The 
femoral variety makes up go per cent of all 
Richter’s hernias according to Gouvernale.® 
In our series fifteen. were of the femoral 
variety and two were inguinal. Both 
inguinal cases occurred in males. 

Contents of Sac. The clinical size of the 
sac varies considerably depending on the 
amount of peritoneal fluid present and 
whether other structures, e.g., the omen- 
tum or appendix are present. It can be 
very small and in one of our patients Case 
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x11 the presence of a tiny inguinal mass 
was first discovered in the operating room 
during abdominal preparation. When mus- 
cles relax under anesthesia, the involved 
bowel frequently slips back into the ab- 
dominal cavity and in such a case it may be 
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AGE 

Fic. 2. Graph showing distribution of cases according 
to age. 

impossible to retrieve or see the loop 
through the hernial opening. In such cases 
laparotomy is always performed. The ileum 
is the most common portion of the bowel 
involved® but the colon and jejunum are 
also found to be common sites of involve- 
ment. In all of our patients small bowel 
was found. In ten cases the bowel was 
viable and after a suitable period of obser- 
vation was returned to the abdomen. Six 
patients showed gangrenous gut and one 
presented gangrene with perforation and 
the formation of a fecal fistula. Duration of 
obstructive symptoms in these seven pa- 
tients with gangrene averaged just over 
nine days, the shortest was four and the 
longest was twenty-one days. When gan- 
grene was absent, obstructive symptoms 
averaged 4.25 days; the shortest was of 
twelve hours’ duration and the longest 
fourteen days. In two patients incarcerated 
omentum was found. The sac contained 
bloody fluid in eight and clear fluid in five 
patients. The presence of fluid was un- 
recorded in four cases. 
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History of Previous Hernia. In nine 
cases the patient was unaware of any 


difficulty until the onset of acute symp- 


toms. The remaining eight patients had 
vague histories of known hernias ranging 
from one to thirty years in length of time. 

Treatment. The treatment is prompt 
operation, the earlier the better. However, 
if the patient’s condition is poor due to 
obstructive symptoms, time is taken to 
restore fluid and electrolyte balance. Closed 
reduction is never attempted. No operative 
routine is suggested as each patient pre- 
sents a different combination of problems. 
Only two things are of prime importance: 
(1) to reduce the hernia and (2) to be 
assured of viability of the strangulated 
bowel. Elegant hernia repair can wait until 
a later operation unless the patient’s con- 
dition allows it. 

A glance at the column entitled oper- 
ative procedure in Table 1 reveals a num- 


Fic. 3. Artist’s sketch showing technic of bimanual reduction of hernia. 


June, 1948 


ber of ways of handling this problem. With 
minor variations they fall into three groups: 
(1) Those handled by an incision directly 
into the hernial sac, inspection of bowel, 
resection if necessary and hernial repair 
(ten cases). (2) Those handled by lapar- 
otomy at a distance from the hernia, re- 
duction and inspection of bowel with 
resection if necessary (four cases). (3) 
Those handled by two incisions or by a 
vertical incision across Poupart’s ligament 
(three cases). 

The authors believe that the last method 
is to be avoided if possible. The making 
and repair of two imcisions is time-con- 
suming and frequently unnecessary. The 
need for a second incision arises for three 
reasons: (1) The bowel reduces and cannot 
be retrieved for inspection through the 
hernial opening or (2) the mesentery is too 
short to allow withdrawal of sufficient 
bowel for inspection or repair or (3) the 
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hernial opening is too small to allow ade- 
quate bowel to be withdrawn. In our 
experience a lower rectus incision followed 
by reduction is advisable in certain cases. 
A combination of pressure over the hernial 
mass and traction on the strangulated loop 
from within the abdomen is safely done. 
(Fig. 3.) The mesentery relaxes, blood 
supply is aided by hot packs and after 
fifteen minutes or so very doubtful bowel 
wall will begin to show peristalsis. If resec- 
tion is necessary, it can be done under 
optimum conditions. The hernia may be 
repaired intra-abdominally as suggested by 
Cattell’ or be left for routine elective 
repair later on. 

If the hernia is clinically small and if 
gangrene is probable, then we believe this 
approach to be mandatory. The penalties 
following improper anastomosis done under 
difficulty or those following return of non- 
viable gut to the abdominal cavity remain 
enormous. The penalties of an accidental 
rupture of gangrenous bowel in the manipu- 
lative reduction have become progressively 
smaller due to advances in chemotherapy. 
If the hernia is large or recent and if one is 
reasonably sure gangrene is not present, 
routine reduction and herniorrhaphy should 
be attempted. 


RESULTS 


The mortality in our series was six 
patients in seventeen or a little better than 
one in three. It is interesting to note that 
three of these deaths occurred in patients 
in whom viable bowel was found. The mor- 
tality of patients requiring resection was 
50 per cent. Four patients died with 
paralytic ileus and one died on the fortieth 
postoperative day following wound infec- 


Lyall, Luomanen—Richter’s Hernia American Journal of Surgery 833 


tion and bronchopneumonia. The remain- 
ing death ensued due to cardiac failure 
with pulmonary edema. 

Our late follow-up is incomplete. Three 
patients never returned following dis- 
charge. The other eight were followed for 
a period of from two to twenty-four 
months. Recurrent hernias were discovered 
in two patients. 


SUMMARY 


Seventeen cases of Richter’s hernia are 
presented. Anatomic considerations and 
methods of treatment are discussed. 
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INTERMITTENT RAYNAUD'S PHENOMENON RESULTING 
FROM NON-UNITED FRACTURE OF THE 
NAVICULAR BONE 


K. K. NyGAarD, M.D. 
White Plains, New York 


Hines, ‘‘Raynaud’s phenomenon 

may be defined as episodes of con- 
striction of the small arteries and arterioles 
of the extremities resulting in intermittent 
changes in color of the skin of the extremi- 
ties such as pallor, cyanosis or both. 
Raynaud’s phenomenon may occur pri- 
marily as in Raynaud’s disease or it can 
occur secondarily in association with a 
number of conditions and diseases.” 

The present communication deals with 
Raynaud’s phenomenon on a traumatic 
basis and resulting from a _ non-united 
fracture of the navicular bone. It is pre- 
sented to call attention to a somewhat 
unusual complication resulting from frac- 
ture of a carpal bone. It may further afford 
an opportunity for considering one type of 
mechanism precipitating Raynaud’s phe- 
nomenon under conditions simulating an 
experimental setup as presented by a 
simple, well localized form of human 
pathologic condition. 


A Hines to Allen, Barker and 


CASE REPORT 


A Norwegian seaman, forty-four years of 
-age, was first seen by the author in August, 
1941. His main complaint was pain in the left 
hand which he stated dated back to 1919. 
When then in the navy, he fell one day and hit 
the dorsum of his left hand against the floor. 
Subsequent x-ray revealed a fracture of the 
scaphoid bone. A plaster cast had been applied 
and worn for two or three weeks. The patient 
was declared unfit for navy service during the 
next six months. Upon returning to his former 


duties, he noted pain in the wrist of his left 
hand. During the first few years this pain was 
bearable and did not prevent him from per- 
forming his work. However, it bothered him, 
sufficiently to make him seek medical advice on 
several occasions. Physiotherapy and massage 
had a temporary effect. 

During the last four years the pain in his left 
wrist had greatly increased in severity. Con- 
sequently, he had been able to carry out his 
work aboard ship with only the greatest diffi- 
culty. During the last two years additional 
symptoms had been observed; when performing 
certain functions involving the left hand (e.g., 
lifting a heavy trunk with this hand), he would 
note the onset of a tingling sensation of the 
fingers of this hand, quickly followed by severe 
pain in the wrist and entire hand, and later a 
sudden feeling of weakness in the muscles of 
the hand which would result in the dropping of 
anything he might be carrying in this hand. 
During these episodes the fingers of the left 
hand would appear “completely white and 
dead,” and would feel cold to the touch. A 
pronounced numbness of the volar sides of the 
fingers would be experienced. After a: few 
minutes the white color of the fingers would 
change to bright red or bluish red. Simultane- 
ously he would note a sudden sensation of loca! 
heat. The superficial sensitivity and the 
mobility and strength of the hand would then 
gradually return. It could not be ascertained 
if these attacks had any relation to the environ- 
mental temperature as they occurred just as 
frequently during summer as during winter. 
They were not precipitated by worry or anxiety 
alone. Similar changes in the right hand or in 
any other part of the body had never been 
experienced. The patient also had noted a less 
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severe pain radiating from the left wrist to the 
lateral side of the elbow. This pain always 
occurred with the previously described attacks; 
however, it would also be present independent 
of the attacks. Almost every day during the 
last year he had felt a sore ache around the 
lateral left epicondyle which was very tender 
to pressure. Occasionally, he also had noted a 
moderately large, tender, swelling around the 
left epicondyle. The patient had grown increas- 
ingly nervous and mentally exhausted during 
the last year due to his physical sufferings, and 
to the anxiety of life aboard a ship that was 
constantly travelling through U-boat infested 
waters. 

Physical examination revealed that the 
patient was well developed and of powerful 
musculature. He appeared tired and nervous 
with moderate tremor of the fingers and of the 
tongue. The thyroid gland was not enlarged. 
The basal metabolic rate was within normal 
limits. His blood pressure was 130 mm. Hg 
systolic and go diastolic, with a pulse rate of 
74 beats per minute. 

Local examination revealed normal mobility 
of the left wrist and fingers except for moderate 
inhibition in radial flexion of the wrist. No 
definite motor or sensory changes were found. 
Palpation of the left wrist revealed a bony, hard 
irregular prominence in the bottom of the 
“snuff box.” It was very tender to direct pres- 
sure and moderately mobile. Pain in this arm 
could also be elicited by radial deviation of the 
wrist joint. This pain would radiate along the 
radial side of the forearm to the lateral epicon- 
dyle of the elbow. Palpation of the left radial 
and ulnar arteries revealed normal pulsations 
as was also found in the other peripheral 
arteries. Physical examination otherwise was 
essentially negative. Routine laboratory in- 
vestigations, including the Wassermann reac- 
tion, revealed nothing of particular significance. 

X-rays revealed a transverse, non-united 
fracture of the left scaphoid bone. (Fig. 1.) 
The distal fragment showed a bulging of its 
anterior, external portion which impinged 
against the external portion of the articular 
surface of the radius. This had caused a bony 
lip formation of the styloid process of the radius 
at the point of contact with the fragment. 

In an attempt to reproduce the previously 
described attacks of pain and other phenomena 
the following investigations were undertaken: 
Insertion of the patient’s left hand in ice water 
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Fic. 1. X-rays of the left wrist before operation. 


(8°c.) for ten minutes failed to produce any 
changes different from that of the right hand, 
and without any indication of Raynaud’s 
phenomenon. Alternate closing and opening of 
the left hand for five minutes at a time, with 
digital pressure compressing the ulnar and 
radial arteries separately as well as simul- 
taneously, failed to produce any other symp- 
toms than a feeling of muscular tiredness in the 
hand. By carrying and manipulating a weight 
in his left hand (a 16 pound typewriter) the 
patient soon experienced a severe pain in his 
left wrist; this was associated with a tingling in 
and pronounced pallor of the fingers. The 
tactile sensitivity on the ulnar aspect of the 
second to the fifth finger and over the dorsum of 
the distal two-thirds of the same fingers was 
definitely impaired. Simultaneously, the 
strength of his left hand, as tested by grip of 
the hand, was greatly impaired as compared to 
its strength before the carrying of the weight. 
The pallor persisted for almost one minute after 
release of the weight and was followed by a 
sensation of increased local warmth and rubor. 
Palpation of the pulsation of the radial artery 
during the stage of pallor indicated a definite 
decrease although not complete cessation of 
pulsation. The above experiment with the 
carrying of the weight in the left hand was then 
repeated after injection of _8 cc. of 1 per cent 
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Fic. 2. X-rays of left wrist after operation. 


solution of novocain around the palpable mov- 
able fragment and around the radial artery of 
the snuff box. During this experiment the 
patient did not complain of pain. Likewise, the 
Raynaud’s phenomenon could not be elicited. 

Operation was performed on August 24, 
19: using local infiltration with 1 per cent 
novucain. A 3-cm.-long incision was made in 
the left snuff box and parallel to the ulnar 
aspects of the long extensor pollicis tendon. 
The radial artery was readily located; this was 
carefully exposed; its wall appeared normal 
with normal pulsation throughout the exposed 
segment. A careful palpation of this segment 
did not give any suggestion of thickening of the 
wall of the artery nor of the presence of intra- 
arterial thrombus formation. With full exten- 
sion of the wrist and fingers, the movable 
fragment of the navicular bone could hardly be 
felt. Upon maximal ulnar flexion of the wrist, 
this movable fragment was felt to protrude dis- 
tinctly and was seen to impinge gently against 
the posterior wall of the artery. This impinge- 
ment did not result in any visible or palpable 
changes in the pulsation or the caliber of the 
artery. Raynaud’s phenomenon of the fingers 
was not seen to ensue. By gently pulling the 
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artery and the tendons to one side the movable 
fragment of the navicular bone was readily 
freed and removed. 

An area of numbness at the base of the left 
thumb was noted immediately after the opera- 
tion; otherwise, there were no sensory or motor 
nerve disturbances. The postoperative course 
was uneventful with primary healing of the 
wound. Two days after the operation it was 
noted that the previously observed local tender- 
ness about the lateral epicondyle of the left 
elbow had disappeared. On the same day the 
patient stated that the subjective symptoms of 
pain in the elbow had disappeared. (Fig. 2.) 

Because of the patient’s continuous service 
aboard ship during the war, he was granted a 
convalescence of five weeks before returning to 
his ship. During this period further observa- 
tions with or without carrying a weight in his 
left hand revealed return of full and normal 
mobility without pain. Significantly, the Ray- 
naud’s phenomenon as observed before opera- 
tion could not be produced. 

Since the patient signed aboard ship again, 
he has been seen by the author on several 
occasions, the last time in February, 1946. 
According to him, he never thinks about favor- 
ing his left hand any more and considers it as 
strong and as useful as before the accident in 
1919. Since dismissal from the hospital, no 
further Raynaud’s phenomenon has appeared. 
Repeated investigations of his peripheral 
vascular tree have not revealed the presence of 
any peripheral vascular disease. 


COMMENTS 


The primary lesion in the present case 
appears clear enough, namely, a non-united 
fracture of the left navicular bone of more 
than twenty years’ duration. 

The question may be raised: did the 
patient, aside from the fracture, have a 
primary peripheral vascular disease? With- 
out taking up a detailed discussion of this 
point, I believe the report as presented 
includes essential information sufficient for 
the conclusion that any type of primary 
peripheral vascular disease did not exist. 
The local peripheral vascular phenomenon 
is therefore concluded to have taken place 
on the basis of the existing non-united 
fracture. 
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How was the Raynaud’s phenomenon 
produced in this case? This seems a simple 
enough question. To students of the 
physiopathologic conditions of peripheral 
vascular diseases Raynaud’s phenomenon, 
however, .represents one of great contro- 
versy. This is well illustrated by the 
present conception of the physiopathologic 
disorder of Raynaud’s disease. According 
to one school of thought, the essential 
abnormality is to be found in the vaso- 
motor system, this system being ab- 
normally stimulated by extrinsic factors 
(cold) resulting in hyperactivity of the 
vasoconstrictor fibers. Opposing this view 
is the conception that the vasoconstriction 
primarily is the result of changes in the 
vessel wall itself. 

Without taking up this controversy of 
the mechanism of Raynaud’s phenomenon 
on a general basis, it may be permissible 
briefly to discuss it in relation to the 
present observations. Cold is generally ac- 
cepted as one of the most common factors 
eliciting or aggravating Raynaud’s phe- 
nomenon; this fact naturally does not 
indicate whether or not the abnormal 
changes are present primarily in the vaso- 
motor fibers or in the arterioles themselves. 
It only indicates that the nerve fibers or 
the arterioles are in a pre-activated state 
and respond with constriction upon stimu- 
lation by low temperature. In the case 
herein reported the cold factor failed to 
stimulate the vessels to spastic contrac- 
tions; in other words, the vessels acted as 
if no preliminary state of hyperirritability 
of nerve fibers or arterioles existed. 

_ “Working” of the hand with digital 
compression of the radial artery failed to 
produce Raynaud’s phenomenon. This 
would indicate that the phenomenon was 
not produced by intermittent occlusion of 
the radial artery itself. Further support for 
this view was gained by the observations 
at the time of operation that even with 
maximal ulnar deviation of the wrist the 
loose fragments of the navicular bone in 
no way did result in segmental compression 
of the radial artery. The logicai inference 
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from the latter observation is that we are 
confronted with a true intermittent con- 
striction of the arterioles distal to the level 
of the fracture fragment. 

Severe pain as well as the typical Ray- 
naud’s phenomenon was reproduced in the 
patient when he carried a relatively heavy 
weight in such a manner that alternate 
ulnar and radial flexion would take place 
in the wrist. From observations .made at 
the time of operation it is possible in 
retrospect to reconstruct what was taking 
place during the act of weight carrying. 
The loose navicular fragment would alter- 
nately be expressed and depressed. During 
its stage of protrusion it would be forced 
up against the posterior wall of the radial 
artery. Soon severe local pain and Ray- 
naud’s phenomenon would ensue. In the 
absence of palpable thrombus formation or 
demonstrable local arterial changes an 
intimal lesion may still have been present. 


_Only a segmental resection of the artery 


at this point would definitely have settled 
the latter possibility. Of significance may 
be the observation that pain as well as 
Raynaud’s phenomenon during weight 
carrying could be prevented by prelimi- 
nary local infiltration with novocain. A 
possible explanation is that the anesthetic 
agent interrupted the physiologic action of 
the sympathetic fibers of the arterial seg- 
ment thus preventing distal vasoconstric- 
tion. On the other hand, without local 
infiltration the protruding fragment of bone 
would mechanically stimulate the sympa- 
thetic fibers of the arterial segment result- 
ing in vasospasm. 

Would the abolition of pain in itself in 
the aforementioned observations be suffi- 
cient to explain the prevention of vaso- 
spasm? In other words, can the pain factor 
in itself lead to Raynaud’s phenomenon? 
In the present case the pain may have 
been originated by local irritation of the 
nerve endings in the adventitia of the 
artery by impingement from the side of 
the protruding osseous fragment. It may 
more probably originate from periosteal 
areas during the expression and depression 
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of the loose navicular fragment. Irrespec- 
tive of how the pain originated, the fact 
remains that pain was a_ pronounced 
symptom during weight carrying and, as 
was expected, disappeared upon local 
infiltration with novocain. 

By closer consideration there appears to 
exist no need physiologically for a differen- 
tiation of vasospasm as caused by mechan- 
ical stimulation of adventitial constrictor 
sympathetic fibers as compared to that 
resulting from a reflex mechanism on the 
basis of pain. According to Ranson and 
Billingsley,? “‘ vasoconstrictor fibers are not 
specific but are identical with those which 
subserve protopathic sensibility (pain, ex- 
tremes of temperature).” 

If this is so, one may ask why in our case 
immersion of the hand in cold water did 
not produce Raynaud’s phenomenon? One 
may postulate differences in the intensity 
of the stimulus as represented on the one 
side by the cold factor and on the other by 
pain produced by weight carrying. It is to 
be recalled also that the pain associated 
with weight carrying appeared in a situa- 
tion with increased local metabolism due to 
muscle action. 

The discussion has been developed to 
this point as it affords an opportunity to 
draw paratlels from the present simple case 
to more complex diseases associated with 
vascular phenomena. The problem of the 
cervical rib and scalenus anticus syndrome 
may be considered as an example. 

In an occasional case the vascular phe- 
nomenon associated with cervical rib or 
scalenus anticus syndrome may be pre- 
dominating. Intermittent Raynaud’s phe- 
nomenon may be present, together with 
absent or diminished pulsation of the 
peripheral arteries of the affected arm, 
leading to trophic disturbances and occa- 
sionally to gangrene of the fingers. 

An extensive discussion has centered on 
the physiopathologic disorder of these 
vascular manifestations. For the sake of 
simplification two extreme conceptions 
may be mentioned here. The one represents 
what may be termed a purely mechanical 
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view, according to which the vascular 
symptoms derive from simple compression 
of the subclavian artery by the cervical 
rib and/or the contractions of the scalenus 
anticus muscle. According to the other 
point of view, the vascular changes result 
from an arterial vasoconstriction due to 
stimulation of sympathetic fibers of the 
perivascular or the brachial plexuses. As 
will be noted this controversy is identical 
to that around which the discussion has 
been centered in our case. This is only 
natural since, by closer considerations, the 
existing pathologic change in many re- 
spects is similar. This similarity consists in 
an intermittent abnormal relation be- 
tween a main artery or nerve plexus and 
the skeletal muscle system. 


Granted that the anatomic-pathologic 


similarity may be striking, still it is not 
permissible to conclude that the physio- 
pathologic condition would also be identical. 
However, it may be of some consequence to 
keep in mind a certain pattern of vascular 
reactibility taking place under reasonably 
well controlled and simplified conditions 
as demonstrated by our case. This pattern 
is characterized by arterial and arteriolar 
constriction resulting from mechanical 
vascular irritation and most probably due 
to stimulation of the perivascular sympa- 
thetic plexus. In the investigative approach 
to vascular abnormalities in cases of 
cervical rib such a pattern of vascular 
reactibility may be worth while keeping 
in mind. 


SUMMARY 


A report has been presented of a patient 
who exhibited a non-united fracture of the 
navicular bone of twenty-two years’ dura- 
tion, associated with intermittent Ray- 
naud’s phenomenon of the corresponding 
hand. Functional restoration of the hand 
followed upon operative removal of the 
projecting movable fragment. 

Preoperatively, the Raynaud’s phenome- 
non could be reproduced by weight carrying 
but not by exposure to cold. Its occurrence 
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could be prevented by local infiltration of 
novocain around the loose fragment. 

The discussion essentially centers on the 
mechanism of Raynaud’s phenomenon as 
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explaining Raynaud’s phenomenon. Others 
definitely exist. Certain parallels are drawn 
to the more complex problem of vascular 
phenomena noted in cases of the cervical 


produced by this relatively simple lesion rib and scalenus anticus syndrome. 
and under reasonably well controlled ~ 

clinical conditions. It is concluded that in 
all probability Raynaud’s phenomenon in 
the present case resulted from stimulation Peripheral Vascular Diseases. P. 207. Philadel- 
of the perivascular sympathetic plexus phia, 1946. W. B. Saunders & Co. 
leading to vasoconstriction of the distally 2- Ranson and Bittincstey. Quoted by Best, C. H. 


ical Practice. 3rd ed., p. 398. Baltimore, 1943. The 
that this represents one simple mechanism Williams & Wilkins Co. 
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A. H. Baker reports the case of a four year old patient in whom several 
diagnostic lumbar punctures were performed. The child developed back- 
ache and then difficulty in walking and sitting. The two intervertebral 
spaces between the second to the fourth lumbar vertebrae later became 
narrower, according to x-rays, and it is believed that probably the lumbar 
puncture needle ruptured the annulus and permitted the liquid nucleus 
pulposus to seep out through this perforation. In adults lumbar puncture is 
less apt to be followed by such an unusual complication because the nucleus 
pulposus is more solid in such cases. It is well to keep this possible compli- 
cation in mind when one is required to perform lumbar punctures in infants 
and children. (Richard A. Leonardo, M. D.) 
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CYSTIC HEMANGIOMA OF THE SPLEEN 


W. Reicu, M.D. AND LLtoyp R. TaAsseELL, M.D. 
Berkeley, California 


giomas of the spleen constitute a 

relatively rare pathologic entity. 
Most reported cases'* have been from 
autopsy findings in which an incidence of 
about 0.1 per cent has been recorded. A 
few cases have been discovered at oper 
tion which has usually been performed for 
hemorrhage following trauma.*® Heman- 
gioma and lymphangioma are of particular 
interest in the present report because they 
may be the underlying basis for cystic 
changes giving rise to a variety of patho- 
logic changes in the spleen. 

In general, it may be stated that cysts 
of the spleen constitute a pathologic 
curiosity and are extremely rare in clinical 
surgery. McClure and Altemeier® report 
148 splenic cysts in a review of the litera- 
ture up to 1941. As a cause of spleno- 
megaly, cystic disease is responsible for 
a very low percentage and, apart from 
parasitic invasion (e.g., echinococcus dis- 
ease), only 108 splenic cysts were reported 
up to 1941 by Watts and Warthen.’ 
Deneen® states that a review of the Bel- 
levue Hospital statistics from 1904 to 1942 
revealed no case of hemorrhagic cysts of the 
spleen with a similar record at St. Vincent’s 
Hospital for the period 1910 to 1940. 
McClure and Altemeier® add to their re- 
port a recent case of a patient operated 
upon by them at the Henry Ford Hospital. 
Paul’ believes that cysts of the spleen are 
very rare. He states that Andral reported 


and cavernous heman- 


_the first case in 1829 and he then reports 


an operative case in which the spleen pre- 
sented one large and several smaller cystic 


‘areas. In his case there was a history of 


malaria and in the pathogenesis of this 
lesion an antecedent malarial infection with 
trauma appear to be prominent features. 
Andral’s case micrgscopically presented 
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cyst walls lined by stratified epithelium. 
The same writer presents a simple classifi- 
cation of splenic cysts as follows: (1) 
Hydatid cysts of the spleen; (2) multiple 
serous cysts associated with polycystic 
disease of the kidneys; (3) single cysts con- 
sisting of (a) dermoid cysts, (b) epidermoid 
cysts and (c) serous and blood cysts devoid 
of an epithelial lining and (4) Multiple 
serous cysts. 

McClure and Altemeier® present a more 
elaborate classification: (1) true cysts— 
lined by a specific secretory membrane; 
(a) epithelial consisting of dermal and epi- 
dermal; (b) endothelial consisting of lym- 
phangioma, hemangioma, polycystic disease 
and some serous cysts; (c) parasitic—lined 
by protoplasmic matrix containing nu- 
merous nuclei making up x-hydatid cysts. 
(2) false cysts—no specific secretory lining 
making up (a) hemorrhagic; (b) serous; 
(c) inflammatory with acute necrosis in 
infection and chronic tuberculosis; (d) 
degenerative liquefaction of infarcted areas 
caused by embolism or arterial thrombus. 

The subject of the present report ap- 
pears to have true cysts of endothelial 
origin. Gradations and changes in the 
pathologic picture, depending upon the age 
of the lesion, areas studied, concommitant 
disease, etc., makes overlapping of classi- 
fication likely. Sweet” like most writers 
emphasizes the relative paucity of clinical 
symptoms associated with splenic cysts. 
Apart from the acute picture of shock and 
hemorrhage which may occur with rupture, 
the chief complaints are those referable to 
the presence of a mass in the hypochon- 
drium; because of its size, this may give 
rise to varying degrees of discomfort and 
dysfunction due to pressure on neighboring 
viscera. Differential diagnosis of spleno- 
megaly ordinarily presents no great diffi- 
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culty but such conditions as polycystic 
kidney, retroperitoneal blastoma, mesen- 
teric cysts, etc. must be considered either 
alone or in association with splenic cysts. 
The diagnosis of cystic disease per se must 
usually await surgical exploration or nec- 
ropsy although Sweet and others have 
pointed out the value of x-ray studies. 

Because of the benign nature of the 
process, splenectomy for splenic cysts gives 
excellent results. However, the technical 
problems involved in splenectomy for any 
splenomegaly present a wide range, and 
in some cases they may be of such a nature 
as to preclude successful surgical extirpa- 
tion of the tumor. These problems have 
been reviewed by Balfour,!! Henry!? Main- 
got,!* Behrend’ and many other surgeons. 
Recently, Dunphy” summarized surgical 
problems, reviewed surgical anatomy and 
presented some very important points of 
great technical significance in splenectomy. 
We agree with him that splenectomy is 
often a relatively simple procedure in the 
case of a small spleen; here, even in the 
presence of severe trauma and hemorrhage, 
proper preparation coupled with good 
anesthesia will ensure a fairly simple and 
successful operative procedure. However, 
in long-standing pathologic states (Banti’s 
syndrome, splenic anemias, cirrhosis, etc.) 
the development of numerous extremely 
vascular adhesions, the great friability of 
the spleen and the technical obstacles pre- 
sented by the size of the organ and its 
fixation to adjoining viscera (especially 
the stomach, colon and diaphragm) may 
combine to render splenectomy extremely 
hazardous or impossible even for the most 
experienced and skilled surgeon. 

The present case is deemed worthy of 
presentation not only because of the rarity 
of the condition, but also because of the 
associated pregnancy, the long history, the 
striking surgical arfd pathologic findings 
and also to reemphasize the surgical diffi- 
culties which one may anticipate. We 
believe it also serves to point out the great 
value of adequate pre- and postoperative 
care. 


Reich, Van Tassell—Hemangioma of Spleen American Journal of Surgery 841 


CASE HISTORY 


Mrs. B. C. (Hospital No. 7752), a married 
Negro female, twenty-five years of age, was 
first admitted to the out-patient service, Her- 
rick Memorial Hospital, April 29, 1946. Her 
chief complaint was a painful mass in the left 
hypochondrium of about seven month’s dura- 
tion. Her family history revealed the following: 
the medical status of her parents was unob- 
tainable; there were several siblings; there 
was no known history of tuberculosis, can- 
cer or other familial diseases. In regard to 
the patient’s past history she denied that there 
were any serious illnesses or operations. The 
patient, on closer questioning, stated that she 
may have had malaria during her childhood 
in the South, and also stated that she had 
“spleen trouble” at the age of thirteen. Cata- 
menia began at the age of 15; her periods were 
regular every twenty-six days, lasting for 
three days; there was a moderate flow and no 
dysmenorrhea. The patient had been married 
five years. She has two living children; she 
had one spontaneous miscarriage in 1944. Last 
menstrual period was on March 13, 1946. She 
had been troubled by nausea and painful 


breasts since the onset of her present amenor-.. 


rhea; she thought she was probably pregnant. 

Physical examination revealed a fairly well 
nourished, young colored woman. Her weight 
was 143 pounds and blood pressure, 90/60. 
System findings were unimportant except for 
abdominopelvic findings. There was a large, 
irregularly round, firm, slightly tender mass 
occupying the left hypochondrium. It extended 
from below the rib cage to the left flank, well 
below the umbilicus and mesially to the right of 
the midline. A notched surface was palpable. 
The liver was not enlarged to percussion in the 
right hypochondrium and dullness merged with 
that of the mass on the left side. Abdomino- 
pelvic examination showed the uterus to be 
uniformly enlarged, soft and extending above 
the symphysis; the mucous membranes of the 
vault were dusky. 

Clinical diagnosis: Early pregnancy; splenic 
tumor. 

X-ray and laboratory findings revealed that 
a plain film showed extreme enlargement of the 
spleen; the left costophrenic angle was com- 
pressed and there were old, healed tuberculous 
foci in the left lung; the finding suggested 
leukemia or other lymphoblastoma. Urinalysis 
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was within normal limits; repeat blood counts 
showed mild secondary anemia and moderate 
leukopenia with normal distribution of leuko- 
cytes; fragility tests were within the normal 
range; platelets, 249,000; blood was group 
111-B and Rh positive. 

Tentative diagnosis: Splenomegaly of un- 
known etiology, complicated by pregnancy. 

The patient was admitted to the hospital 
July 22, 1946. In view of her generally good 
condition it was decided to postpone trans- 
fusion until surgery and thereafter as a diffi- 
cult operative course was anticipated. She was 
operated upon on July 23, 1946, under nitrous- 
oxide-oxygen ether. Saline was commenced 
before the abdomen was opened and this was 
followed with two units of whole blood. A left 
rectus incision extending from the costal mar- 
gin to the superior border of the ilium was made. 
As soon as the abdomen was opened 25 mg. of 
intocostrin were administered by injection into 
the perfusion fluid. On opening the peritoneum 
the spleen presented as a huge cystic mass 
widely displacing the stomach and the colon. 
A large knob-like tumor or cyst occupied the 
lower pole of the spleen and the upper surface 
was deep under the dome of the diaphragm. 
There were whitish somewhat raised areas 
scattered over the remainder of the surface, 
and the organ was densely adherent to the 
diaphragm, liver, lateral abdominal wall, 
transverse colon, stomach and the omentum. 
These adhesions were very thick, tough and 
extremely vascular. The splenic tumor was 
completely immobile until dissection of its 
attachments was commenced. The gastro- 
splenic omentum was doubly ligated as high 
up as possible in serial segments with 2 chromic 
and carefully cut between ligatures. Because of 
very dense adhesions in the lesser sac, exposure 
and control of the major vessels through this 
approach did not appear feasible. Freeing of 
adhesions was therefore proceeded with, using 
sharp and blunt dissection of small zones with 
secure hemostasis at each step. The peri- 
toneum of the left parietal region above the 
lienorenal ligament was carefully incised and 
stripped down with gauze. The right hand was 
then insinuated between the upper pole of the 
mass and the diaphragm; here blunt dissection 
of adhesions had to be accomplished blindly. 
It was then found possible to push the huge 
splenic tumor into the wound after which 
mesial rotation exposed the broad pedicle with 
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the main blood vessels. These were carefully 
isolated and doubly ligated with No. 4 chromic, 
a double clamp was placed distally and the 
pedicle cut through. The pedicle was then 
transfixed and tied with a third ligature which 
was then tacked down to the splenic bed. As 
soon as the spleen was delivered two large hot 
saline packs were snugly applied to the tumor 
bed. It was remarkable and very gratifying to 
note, upon removal of the packs, that the field 
was dry. The opening in the gastrocolic omen- 
tum was repaired with plain o catgut. The 
abdomen was closed in layers with interrupted 
sutures to muscle, fascia and skin and with four 
heavy silk retenion sutures. The patient’s con- 
dition was excellent during the entire procedure. 
Systolic blood pressure ranged from 120 to 110 
and diastolic pressure from 80 to 60 mm. The 
pulse averaged go and respirations 20. The 
entire procedure took one hour and forty-five 
minutes. On returning to the ward the patient 
was given another unit of whole blood, and 
later that day 1,000 cc. of 10 per cent glucose in 
saline. The postoperative course was remark- ei 
ably uneventful. The highest postoperative . 
temperature was 101°F. for one day and the ae 
pulse and respiration remained within normal - 
limits. She was taking liquids on the first post- 3 
operative day, a light diet on the second day = 
and was ambulatory and on a general diet on a 
the fourth postoperative day. The patient t 
complained of some back pains and pelvic dis- 
comfort resembling labor pains on the ninth 
day; these subsided with sedation. She left the 
hospital on the twelfth day. The stitches were 
removed and the wound appeared to be healing 
nicely per primam. She reported subsequently 
to the obstetrical service of the out-patient 
department and pursued an uneventful pre- 
natal course. On November 27, 1946, she was 
delivered with low forceps of a 7 pound baby 
girl, Her puerperal status and course were 
entirely uneventful. The patient has reported 
subsequently to our Clinic. She was reviewed 
December 30, 1946, at which time she was 
feeling fine and had no further complaints. 
Pathological report revealed the following: 
specimen was labelled ‘spleen.’ It was a large, 
dusky, cystic mass, measuring about 22 by 
15 by 8 cm. On cut sections it appeared very 
congested and was riddled by variously sized 
cystic cavities, these varying in size from a few 
mm. to several cm. in diameter. Microscopic 
examination of sections from different areas 
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Fic. 1. Superior and lateral surface of splenic tumor; relative size indicated. 
Fic. 2. Inferomesial surface showing cystic masses. 

Fic. 3. Longitudinal section showing large and small cysts. 

Fic. 4. Cross section showing cysts and heavy scarring. 


were examined. There was almost complete 
destruction of the splenic pulp. This had been 
replaced by broad bands of fibrinous and 
fibrous tissue which appeared to surround 
vascular channels lined by endothelium. In 
some areas a capillary hemangiomatous network 
was well demonstrated. There was no evidence 
of malignancy. In other levels the general pat- 
tern of a plexiform hemangioma was similarly 
noted. Wide trabeculae dominated the picture 
with small islands of blood vessels spreading 
and compressing the tissue. In the larger spaces 
a liquefaction necrosis had converted the pic- 
ture from. red blood cells and vessels into a 
homogeneous acidophilic matrix. 

Diagnosis: Cystic degeneration in plexiform 
hemangioma of the spleen. (Figs. 1, 2, 3 and 4.) 


SUMMARY 


The clinical history which went back to 
early childhood is extremely interesting. 
Also notable is the relative paucity of 
complaints referable to the growth until 


it had reached huge proportions. The pos- 
sibility of a long-standing latent malarial 
infection may be inferred although no 
hematologic or pathologic evidence was 
found in our study. It is interesting to 
speculate on the possible réle of trauma in 
the initiation of hemorrhages and cystic 
degeneration in an organ which is the site 
of capillary and cavernous hemangiomas. 
These conditions would undoubtedly ren- 
der the spleen unusually susceptible to 
injury. Again, however, no definite history 
of trauma was elicited but forgotten in- 
juries may well have occurred repeatedly 
during the life of the patient. A comparison 
of the histologic features of our case with 
those we have had the opportunity to re- 
view in the literature leads us to remark 
on the unusually striking features of 
hemangioma depicted in this case. The 
association of a relatively advanced preg- 
nancy as a troublesome complication is of 
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clinical interest, and the favorable outcome 
for mother and child indicates to what a 
degree nature will tolerate a pathologic 
state and a surgical insult of great magni- 
tude without relinquishing its purpose. 
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_ Pittsburgh, Pennsylvania 
UMORS of the chest wall are not 


rare and, in this group, neoplasms of 

the costal cage are among the most 
frequent in occurrence. However, it has 
been quite unusual to encounter a Ewing 
sarcoma of a rib, and for that reason this 
report is being made. The tremendous size 
of the tumor in the case to be reported 
constituted an additional cause for this 
contribution. 

A brief and incomplete review of the 
literature for the past ten years reveals 
reports of 311 cases of Ewing’s sarcoma 
in five groups of appreciable size.’ 
Twenty-one of these were designated as 
primary tumors of the ribs, a total of 6.7 
per cent of the five groups of cases. Only 
one patient was reported to be alive when 
the various articles were prepared for 
publication. It is generally accepted that 
_ rib tumors of this type are extraordinarily 
2 serious with a rapid course and an unfavor- 
Hi able end result. 

In general, more than half the cases of 
Ewing’s sarcoma occur before the twentieth 
year, about 80 per cent before the thirtieth 
year, and it is rare after the fortieth year of 
age. More than 70 per cent of the cases are 
ee in male patients. Additional tumors of 
bone soon make their appearance, especially 
a in the base of the skull, pelvis, ribs and 
al vertebrae. Whether these are metastatic 
| tumors or secondary tumors of non- 
metastatic origin is a point which has been 
subjected to debate. These usually appear 
towards the end of the first year or earlier 
and are often seen first in the skull. In 
o many cases the regional lymph nodes be- 
| come involved. Pulmonary metastases oc- 
cur in nearly all cases but they appear late 
fe in the course of the disease in contradistinc- 


EWING SARCOMA OF THE RIB* 


Compr. Epwarp M. Kent, m.c. AND Lizut. Compr. F. S. AsHBuRN, M.C. 
Bethesda, Maryland 


Fic. 1. Chest film revealing the great size of the 

intrathoracic position of tumor. 
tion to osteogenic sarcoma which metas- 
tasizes to the lungs earlier and in a more 
prominent fashion. In late stages nearly 
the entire marrow system is the seat of 
tumor tissue with extensive destruction of 
bone. 

Diagnosis is aided by microscopic exam- 
ination of tumor tissue, the radiographic 
characteristics of the lesion and by the 
typically prompt effect of roentgeno- 
therapy upon the tumor. There is, of course, 
considerable contention as to whether 
Ewing’s sarcoma is an entity, and among 
those who believe that it does exist, there 
is disagreement over the cellular origin of 
the tumor. 

Treatment of the original lesion has been 
accomplished by the use of x-ray therapy, 
Coley’s toxin, curettage, resection or a 
combination of these methods. The results 
have been far from satisfactory. 


it * From the Thoracic Surgery Section, U. S. Naval Hospital, National Naval Medical Center, Bethesda, Md. 
The opinions or assertions contained herein are the private ones of the writers, and are not to be construed as 


official or as reflecting the views of the Navy Department or the Naval Service at large. 
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2 3 
Fic. 2. Chest film taken five days after institution of x-ray therapy. The effect was 
prompt and is already quite dramatic. 
Fic. 3. Lateral view of chest taken at time Figure 2 was made. 


CASE REPORT 


A nineteen year old Marine was admitted to 
the hospital on December 16, 1944, complain- 
ing of deformity of the left chest wall and of 
left-sided pain. The pain had begun one year 
before and had persisted since onset. The 
deformity had been noticed by the patient five 
months before admission and had become 
progressively more marked. 

Physical examination immediately revealed 
a marked bulging deformity of the left chest 
wall, chiefly over the anterolateral aspect. The 
mass was hard and non-tender, poorly defined 
at the borders and of a large size. Chest x-ray 
films revealed an enormous intrathoracic 
extension of the mass. (Fig. 1.) 

An aspiration biopsy was performed and a 
diagnosis of Ewing sarcoma was made. Inten- 
sive x-ray therapy was instituted and a total of 
5,000 r given, employing 400,000 KV through 
a single large portal which encompassed the 
entire extent of the tumor. The radiothera- 
peutic response was almost immediate after 
the initiation of treatment as can be seen in 
Figures 2 and 3. These x-ray films were made 
only five days after the institution of radio- 
therapy and a marked reduction in the size of 
the tumor had occurred. Within ten days, the 
visible chest wall deformity had disappeared, 
and at the end of three weeks, the tumor had 


become much smaller as can be seen in Fig. 4. 
At this time, considerable destruction of the 
mid-portion of the left fifth rib could be seen 
on the x-ray films, indicating that this bone 
had been the primary site of the neoplasm. 
The roentgenotherapy had been completed 
very shortly afterward but no further reduction 
in size of the tumor could be demonstrated in 
the ensuing three weeks. Accordingly, the 
decision was made to resect the remaining 
tumor mass. 

On February 21, 1945, the operation was 
performed. The major portions of the fourth, 
fifth and sixth left ribs were removed along 
with the intercostal structures of the third, 
fourth, fifth and sixth intercostal spaces. Gross 
evidence of invasion of the left lung was pres- 
ent. Consequently, about one-third of each of 
the left pulmonary lobes was resected and the 
entire specimen was removed en masse. The de- 
fect in the thoracic cage was necessarily rather 
large and reconstruction of the boney chest 
wall by means of tailored ribs of tantalum was 
considered but the plan was rejected because 
of the possibility of poor wound healing as a 
result of the effect of the x-ray treatment upon 
the soft tissues of the thoracic wall. There had 
been considerable effect upon the skin. As a 
result, a minimum of buried sutures were em- 
ployed in the chest wall closure and retention 
sutures were inserted to suplement the closure. 
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Fic. 4. Chest film taken near the conclusion of 
x-ray therapy. The reduction in size had taken 
place over three weeks time but no further effect 
was noted during the succeeding weeks. 


A catheter was left within the pleural space 
and brought out through the anterior portion 
of the wound. This was connected to a water- 
seal bottle and it was employed to facilitate 
expansion of the partially resected pulmonary 
lobes and to permit drainage of blood and fluid 
from within the thoracic cavity. The catheter 
was removed on the fourth day. The wound 
healed promptly except for a small portion of 
the skin at the anterior limit of the incision 
which required three and one-half weeks for 
complete healing. The patient began to get out 
of bed on the seventh postoperative day but his 
return to normal was prolonged over a period of 
one month. During this period there were no 
evidences of cause for alarm other than a con- 
tinued slow loss of weight, failure to regain 
appetite and a discouraging delay in regaining 
strength and his preoperative state of morale 
and spirit. However, the improvement in all 
phases was very rapid after it began and a 
very satisfactory recovery took place. 

A considerable defect in the boney thoracic 
cage resulted as can be seen in Figure 5, a 
chest film made three months after operation. 
There was surprisingly little visible deformity 
of the chest wall as a result, but the patient 
was somewhat apprehensive over the loss of the 
protective function of the missing ribs, particu- 
larly anteriorly over the cardiac area. Accord- 
ingly, a specially fitted protective device was 


Kent, Ashburn—Sarcoma of Rib American Journal of Surgery 847 


Fic. 5. Chest film made three months after opera- 
tion. The residual defect in the costal cage is visi- 
ble. The diaphragm has become elevated. The 
patient was not short of breath upon exercise. 


made which was both comfortable to wear 
and easily retained in place by two straps. The 
patient was very well satisfied with the ap- 
pliance and wore it regularly. 

Examination of the surgical specimen re- 
vealed that the tumor had arisen in the fifth 
rib which was partially destroyed, and that it 
had invaded thé attached portions of both pul- 
monary lobes. Microscopic and gross examina- 
tion indicated that the invasion had not 
extended to the line of pulmonary resection. 
The microscopic picture revealed that the 
tumor cells had suffered too many destructive 
changes from the x-ray therapy to permit 
identification or to allow comparison with the 
tissue obtained by aspiration biopsy. 

Thirteen months after operation the patient 
was well and without evidence of distant or 
local recurrence. 


SUMMARY 


1. A case of Ewing sarcoma of the fifth 
left rib is described. 

2. The tumor had reached astonishingly 
great size before the patient was received 
for treatment. 

3. The diagnosis was made by aspiration 
biopsy and supporting evidence is afforded 
by the rapid and very marked radiosensi- 
tivity displayed by the tumor. 
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4. When a maximum of effect seemed to REFERENCES 
have been achieved from radiotherapy, a 
radical resection of the tumor with ad- 
jacent chest wall structures and pulmonary 


delphia, 1940. W. B. Saunders Co. 


w 


5. The patient was well thirteen months 


doubtful at best. . 1943. 
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pressure upon the brachial plexus by this muscle, especially when the 
costotransverse process of the seventh cervical vertebra is unduly large and 
that often no distinct cervical rib is present. In such cases simple scalen- 
otomy is all that is needed to relieve the patient of his or her symptoms. 
(Richard A. Leonardo, M. D.) 
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PRIMARY TORSION OF THE OMENTUM?* 


ARNOLD §. JACKSON, M.D. 
Madison, Wisconsin 


RIMARY torsion of the great omen- 

tum is one of the infrequent acute 

surgical conditions of the abdomen. 
The literature records but seventy cases. 
The condition has seldom if ever been 
correctly diagnosed prior to operation. In 
nearly all the reported cases the preoper- 
ative diagnosis has been acute appendicitis 
since the clinical symptoms of the two 
conditions are similar. 

Torsion of the omentum means a twist- 
ing or rotation of part or all of that struc- 
ture upon its axis. An ovarian cyst becomes 
twisted upon its pedicle in the same way. 

For many years no attempt was made 
to distinguish between this type of torsion 
and that which is commonly observed to 
occur in hernia or as a result of neoplasms, 
adhesive bands or inflammatory processes. 
It remained for Eitel in 1899 to report the 
first case of primary intra-abdominal tor- 
sion occurring independently of these etio- 
logic factors. Later cases were reported by 
Baldwin and by Syme in 1902 and by 
Scudder in 1904. 

In 1938 Teller and Baskin clarified the 
subject by presenting the following classifi- 
cation: (1) primary (pure, true, idiopathic) 
which constitute simple torsion and torsion 


with herniation of the mass through the 


omentum itself and (2) secondary which 
make up hernial; hernio-abdominal; ab- 


‘dominal; pelvic and combined. 


In 1946 Altemeier and Holzer reviewed 
the literature and found sixty-four cases; 
their six cases from the Cincinnati General 
Hospital brought the total to seventy re- 
corded cases. Two more cases are added 
by this report. 


CASE REPORTS 


Case 1. G. K., a fifty-two year old, white 
male, was admitted to the Methodist Hospital 


January 10, 1939, with a history of gas and 
bloating for three days accompanied by in- 
creasing right abdominal pain. The pain had 
developed gradually but had remained con- 
stant and was without any known cause. It was 
described as dull and never severe or colic-like. 
No nausea or vomiting had occurred but there 
was occasional bitter regurgitation into his 
mouth. 

Examination showed a moderately well 
nourished middle-aged man obviously in dis- 
comfort. His temperature was 100.6°F; his 
pulse was 100. General physical examination 
was essentially normal exeept for the ab- 
dominal condition. There was slight rigidity 
and tenderness in the right upper quadrant; 
this condition was marked in the right lower 
quadrant, the maximum point of discomfort 


- being at McBurney’s point. 


Laboratory examination showed the urinaly- 
sis to be essentially negative and the white 
blood cell count to be 13,800. 

Diagnosis of acute appendicitis was made 
and operation was performed under spinal 
anesthesia. The abdomen was opened through 
a pararectus incision, and it was at.once noted 
that the appendix was nearly obliterated and 
was not the cause of the acute inflammatory 
symptoms. At the same time free sanguineous 
fluid was observed and about 8 inches of the 
great omentum just above the appendix was 
seen to be strangulated and showed evidence of 
the start of gangrene. This was the result of 
primary torsion. Because it was impossible to 


unravel the omentum, the diseased portion was 


resected at the pedicle. Appendectomy was 
performed. A search of the abdomen revealed 
no evidence of other pathologic disease. The 
patient made a normal recovery and was dis- 
charged on the tenth postoperative day. 

Pathologic examination showed an omental 
mass approximately 8 by 6 inches, the blood 
vessels of which were thrombosed; there was 
hemorrhagic extravasation, necrosis and 
gangrene. 


* From the Department of Surgery, Jackson Clinic, Madison, Wis. 
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For the past fifteen years I have pre- 
ferred the pararectus to the McBurney 
incision because it permits better expo- 
sure of the abdomen for just such un- 
usual conditions as this or for a difficult 
appendectomy. 


Case. J.S., a white male forty-one years 
of age, was admitted to the Methodist Hospital 
December 3, 1942, with a diagnosis of acute 
appendicitis. For thirty-six hours he had com- 
plained of a steady, dull pain in the lower right 
side. There was no diarrhea or constipation 
but he was nauseated and had vomited once. 
He complained of marked tenderness on pres- 
sure. There were no urinary complaints and 
no history of a chill. 

The temperature was 101°F., the white 
blood count was 17,240 and the urinalysis was 
negative. 

Physical examination was negative except 
for moderate rigidity and tenderness in the 
right lower quadrant. The patient’s discomfort 
seemed out of proportion to the clinical find- 
ings, but the high blood count and _ poly- 
morphonuclear count of 72 suggested a prob- 
able gangrenous appendix. 

Immediate operation was advised. Under 
spinal anesthesia a pararectus incision was 
made and the appendix located. It was at 
once evident that this was not the source of 
the trouble; further search revealed a mass in 
the right upper quadrant. The incision was 
extended upward, and the mass was revealed 
to be a primary torsion of the omentum. The 
latter was necrotic at the lower 3 inches and 
showed evidence of marked inflammatory reac- 
tion and hemorrhage. The diseased tissue was 
resected at the pedicle, the appendix was re- 
moved and, further examination revealing no 
other abnormality, the abdomen was closed. 
Convalescence was normal and the patient was 
discharged seven days later. 

Pathologic examination showed a necrotic 
piece of omental tissue approximately 6 by 4 
inches with a marked torsion at the neck. 
The vessels were thrombotic and the tissue 
showed evidence of the start of gangrene. 


ETIOLOGY 


The etiology of primary torsion of the 
omentum is unknown. Nearly all the re- 
ported cases occurred on the right side, 
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and since this side of the omentum Is larger 
and more mobile than the left side it would 
be more apt to be involved by exaggeration 
of the normal movement of the omentum. 
Some observers, such as Teller and Baskin, 
thought that obesity might be a factor but 
neither of the author’s cases occurred in 
obese persons. Others have reported trauma 
as a possible cause. Payr believed that 
hemodynamic forces might be important 
and Sellheim believed that rotary move- 
ment of the body was a factor. These are 
all hypotheses and the real cause remains a 
mystery. 


DIAGNOSIS 


About the closest that one may expect 
to come in diagnosing this condition is to 
state that the patient has an acute surgical 
condition of the abdomen and should have 
an immediate exploration. The writer is 
fairly confident that no one could have 
correctly diagnosed the two patients he 
operated upon although one might have 
hazarded a guess. When one stops to con- 
sider that about 300,000 appendectomies 
are performed yearly in this country and 
that only seventy-two cases of primary 
omental torsion have been reported, one 
sees what a long chance one would be 
taking in naming this condition as a pre- 
operative diagnosis. The symptoms are 
nearly identical as are the physical find- 
ings. It-is true that in the second patient 
I undoubtedly was able to palpate the 
rolled-up and twisted omentum. I assumed 
it was just that but I had expected it to 
surround a gangrenous appendix. 

Altemeier and Holzer believe that the 
progression of symptoms is usually less 
rapid than in appendicitis. This may be 
true but it has been the author’s experi-— 
ence that in appendicitis the progression of 
symptoms may be rapid or slow, depending 
upon the resistance of the individual, the 
virulence of the organisms and the manner 
of treatment the patient receives. As these 
authors so well state, however, it should be 
emphasized that no practical importance is 
attached to a preoperative diagnosis of 
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omental torsion since the similarity of the 
signs and symptoms to those of acute 
appendicitis make surgical exploration of 
the abdomen mandatory. 

There are a few important factors about 
this condition that the writer believes 
should be emphasized. Because of the 
rarity of the condition, there is the possi- 
bility that it may be overlooked and only 
a non-responsible appendix removed. The 
condition is one calling for immediate 
surgery to prevent the process from be- 
coming extensive and so endangering the 
patient’s life. A thorough resection of the 
diseased omentum should be performed 
with careful ligation of the blood vessels. 
When surprised on opening the abdomen 
not to find the appendix the cause, bear in 
mind omental torsion, regional enteritis, 
Meckel’s diverticulum not to mention a 
host of other conditions. In the acute 
surgical condition of the abdomen there 
are surprises that always keep the experi- 
enced surgeon in a humble mood. 


CONCLUSIONS 


Two cases of primary omental torsion 
are added to the seventy previously re- 
ported cases in the literature. 


Jackson—Torsion of Omentum 


American Journal of Surgery 85 I 


1. The etiology of this condition re- 
mains unknown. 

2. Primary is to be differentiated from 
secondary omental torsion. The latter con- 
dition is observed to occur commonly in 
hernias. 

3. There are no distinguishing clinical 
symptoms in this condition. 

4. Primary omental torsion closely simu- 
lates acute appendicitis and calls for imme- 
diate exploratory laparotomy. 

5. Only one death resulting from oper- 
ation is recorded in the literature. 
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SULFATHALIDINE IN LOW POSTOPERATIVE FISTULAS OF 
THE ILEUM* 


Louis T. WRIGHT, M.D. AND FRANK R. CoLg, M.D. 
New York, New York 


SE of sulfasuxidine and sulfathali- 
dine} in the treatment of surgery of 
the large bowel has been definitely 

established. Sulfathalidine or phthalylsul- 
fathiazole, the most recently introduced 
agent in colonic surgery, was introduced 
by Poth and Ross! in 1943. Poth and 
Knotts? noted that diarrhea and purgatives 
adversely affected the use of sulfasuxidine 
in surgery of the colon. The purpose of this 
paper is to show that sulfathalidine is help- 
ful and of value in postoperative fistulas in- 
volving the lower ileum. 

Poth’ and Angelo! in their articles sum- 
marize the advantages of sulfathalidine as 
follows: (1) It has a more rapid action on 
Bacillus coli and the vegetative forms of 
clostridia; (2) the feces become soft and not 
fluid; (3) it is effective in diarrhea; (4) 
no toxicity has been reported as yet; (5) 
it is twice as potent as sulfasuxidine and 
so the dose need only be one-half as much. 

Poth, Ross and Fernandez® working on 
dogs showed that when sulfathalidine was 
used preoperatively and postoperatively, 
the inflammation, resulting from spillage 
of intestinal contents through the suture 
line in open anastomosis, subsides and the 
tissues undergo orderly repair and healing. 
Whereas 43 per cent of the controls died 
from generalized peritonitis, none died 
when the drug was used. 

Poth states that in the calculation of the 
dosage it should not be the weight of the 
patient, but the inner surface of the bowel 
area and the rate at which this drug passes 
over this that determines the quantity 
necessary to effect a desired action. 

The following are two case reports of in- 
testinal fistulas that resulted from intesti- 
nal resection. Penicillin and sulfadiazine 


+ The sulfathalidine used was supplied by the cour- 
tesy of Sharp and Dohme. 


were used without result. One of the pa- 
tients had in addition a disruption of the 
entire wound with multiple fistulas. These 
patients were put on a dosage of 2 Gm. of 
sulfathalidine every four hours although 
Angelo in his series of patients believes that 
only 5 Gm. in divided doses are necessary. 


CASE REPORTS 


Case 1. L. B. W., aged thirty-eight, was 
admitted on August 7, 1946, with a two-day 
history of nausea and vomiting. This was 
accompanied with intense colicky pain. A 
previous operation was done on the gyneco- 
logical service, March 8, 1946. At that time a 
right salpino-oophorectomy and left cornual 
resection was done. 

On examination an acutely ill, colored female 
was seen. All essential findings were localized to 
the abdomen. The latter was moderately dis- 
tended with a mass in the lower suprapubic 
area. The white count was 31,350 with 94 per 
cent polymorphonuclear.. The red blood count 
was 3,720,000 with 100 per cent hemoglobin 
and a sedimentation rate of 18 mm. in twenty 
minutes. The urinalysis was negative. 

The patient was taken to the operating 
room at which time 2 feet of gangrenous bowel 
(ileum) was removed. An end-to-end anasto- 
mosis of ileum over a Murphy button was done 
because of the extremely toxic condition of the 
patient; this type of procedure was used be- 
cause it allowed the surgeon to complete the 
operation in the shortest possible time. 

Postoperatively the patient was put on 
penicillin, Miller-Abbott tube, Wangensteen 
drainage, intravenous fluids, plasma and blood. 
The course was extremely stormy; the patient 
became delirious and toxic. On August 14, 
1946, the patient had a passage of flatus and 
feces. On August 17, 1946, the patient devel- 
oped an intestinal fistula. Sutures were re- 
moved; the fecal drainage was profuse. 

On August 19, 1946, sulfathalidine was 
started. An initial dose of six Gm. and 3 Gm. 
four times a day was used. On August 24, 1946, 


* From the Surgical Service of the Harlem Hospital, New York, N. Y. Read before the Harlem Surgical Society, 
October 2, 1946. 
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the fecal drainage was markedly reduced. On 
August 26, 1946, there was only very slight 
fecal drainage. On August 29, 1946, there was 
no fecal material but a slight purulent dis- 
charge. It is to be noted that the temperature 
until the start of sulfathalidine ranged between 
101 and 102°F.; since then the temperature 
has remained flat. 

Laboratory findings revealed the following: 
On August 8, 1946, the white blood count was 
31,350 with 94 per cent polymorphonuclears; 
the red blood count was 3,720,000 with 100 
per cent hemoglobin; the sedimentation rate 
was 18 mm. in twenty minutes; creatinine was 
1.3; urea nitrogen was 15.0 and glucose was 
76.0. On August 14, 1946, hematocrit was 40.0; 
sulfa level, trace; total proteins, 5.87; albumin, 
2.99; globulin, 2.88. On August 19, 1946, 
hematocrit was 47.5; albumin, 4.14; globu- 
lin, 2.39; total proteins, 6.53; Wassermann, 
negative; urine, negative. On August 21, 1946, 
the white blood count was 11,200 with 74 per 
cent polymorphonuclears. The red blood count 
was 3,210,000 with 74 per cent hemoglobin. 
On August 28, 1946 the white blood count was 
10,500 with 82 per cent polymorphonuclears 
and the red blood count was 3,460,000 with 
70 per cent hemoglobin. 

Case u. M. G., aged thirty-one, was 
admitted on June 11, 1946, with a nine-hour 
history of right lower quadrant pain associated 
with nausea and vomiting. Her last bowel 
movement was on the morning of admission 
via an enema. Neither a previous history of pain 
nor a previous operation could be ascertained. 

On physical examination a young, colored 
female in good condition was seen. All essential 
findings were in the abdomen. There a mass 
was noted extending from the right inguinal 
region to the umbilicus. This mass was cystic, 


round, well demarcated and non-tender. On 


vaginal examination the same cystic mass was 
in the right fornix. The impression then was 
an ovarian cyst. Ten hours later the patient 
complained of pain in the right side. She was 
cold, clammy and in shock. The impression 
was a twisted ovarian cyst. On operation about 
6 feet of gut was found extending proximally 
4 inches from the ileocecal valve. The oper- 
ation was an ileotransverse colostomy end-to- 
side, done with a Furniss clamp. 
Postoperatively the patient was put on 
Miller-Abbott tube, Wangensteen suction and 
was given plasma, blood, intravenous fluids and 
penicillin. The patient was delirious the first few 
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days. On June 2oth, an infection of the lower 
angle of the wound resulted. The Michel clips 
were removed and a Penrose drain inserted. On 
June 28th, the entire wound disrupted down 
to the peritoneum and a profuse fecal discharge 
was noted. The patient was continued on 
penicillin, but the intestinal fistula persisted. 
The question of side tracking the fistula arose. 
Meanwhile the patient was put on sulfathali- 
dine, 6 Gm. for the first dose and 2 Gm. every 
four hours. Seven days later no fecal drainage 
was noted. The wound granulated nicely. 

Laboratory findings revealed the following: 
on June 13, 1946, creatinine was 1.3; urea 
nitrogen, 8.0; suger, 100; Kahn, 4 plus; urine, 
negative; white blood count, 11,850 with 
87 per cent polymorphonuclears and red blood 
count, 4,300,000 with 78 per cent hemoglobin. 
On Ju’ y 29, 1946, creatinine was 1.3; urea nitro- 
gen, 9.9; glucose, 75.0; chlorides, 472; albumin, 
4.14; globulin, 2.97; total proteins, 7.11. 


In these two cases the clinical condition 
of the patients was such that it was our 
opinion and the opinion of several experi- 
enced surgeons that further operative inter- 
vention was indicated to close the existing 
fistulas, but after we put the patients on 
sulfathalidine they closed without further 
operative procedures. 


CONCLUSIONS 
1. Sulfathalidine should be tried in all 


cases of low postoperative fistulas of the 
ileum before any operative procedure is 
attempted. 

2. Sulfathalidine’s antiseptic action is 
apparently effective in the lower ileum as 
well as in the colon. 
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MESENTERIC THROMBOSIS OF LOWER ILEUM FOLLOWING 
RESECTION OF THE SIGMOID COLON FOR CARCINOMA 


Harry C. SALrTzsTEIN, M.D. 
Detroit, Michigan 


N the case to be described resection 

of the sigmoid for obstructing carci- 

noma was followed by mesenteric 
thrombosis in the terminal ileum. Follow- 
ing successful resection of 14 inches of 
ileum, obstruction due to adhesions de- 
veloped, necessitating a third laparotomy. 
Recovery ensued. We think this sequence 
of events is interesting enough to warrant 
a brief report: 


CASE REPORT 


Mr. H. M., aged fifty-eight, was first seen 
June 6, 1947. He had bleeding per rectum for 
four or five months which was apparently no 
worse in the past week than it was before. For 
the past month he had passed more gas than 
usual and for this length of time there had been 
frequent, small bowel movements and some 
“gurgling” in the abdomen. Also during the 
past month there had been pain in the left side 
of the abdomen, intermittent in character and 
not severe. This was always better following a 
bowel movement. 

Examination revealed a well developed man, 
rather small of stature. General examination 
was negative except for some slight tenderness 
in the left side of the abdomen and some sug- 
gestion of gas. X-ray showed a definite filling 
defect in the mid-sigmoid. Preoperative films 
also showed a rounded, soft tissue mass in the 
region of the bladder which the roentgenologist 
thought might be a distended bladder. 

After careful preoperative cleansing, oral 
sulfasuxidine, etc., operation was performed on 
June 16, 1947. Resection of carcinoma of the 
sigmoid and aseptic end-to-end anastomosis 
was done. Exploration was carried out through 
the left mid-rectus incision which was about 
44% inches long. The bladder was tremendously 
dilated. A catheter was passed into the bladder 
and fully 2,000 cc. of urine were evacuated. The 
mass was in the mid-sigmoid about 4 inches 
above the lower peritoneal reflection. It was 


about 2 inches long, seemed to encircle the 
bowel and there were a few dense masses in 
the mesentery immediately adjacent to the 
bowel. The remainder of the mesentery was 
free and the region of the growth itself in the 
sigmoid was not attached anywhere. 

Exploration of the liver revealed two shotty, 
pea-sized nodules on the lower surface of the 
liver which seemed to be elevated. To palpation 
they seemed like typical metastatic nodules, 
but they were not visualized because of the 
exposure on the left side. There were no other 
masses in the liver and no other masses along 
the posterior lymphatics. Accordingly, resec- 
tion of the tumor was done with immediate 
aseptic end-to-end anastomosis. The tumor was 
mobilized and the peritoneum on the outer and 
medial surfaces was incised. The ureter was 
easily seen. The spermatic vessels were seen 
and the growth was removed down to the 
superior hemorrhoidal vessels. This was a very 
large trunk and it was dissected cleanly. The 
bowel was divided about 1 inch below the 
growth and about 3 inches above the growth. 
The division was made over a Wolfson clamp 
and the bowel cut through and then cauterized. 
Immediate end-to-end suture was made over 
two crushing clamps, using other surface inter- 
rupted silk and inner chromic sutures. At the 
conclusion there seemed to be a very good 
anastomosis and the junction admitted the end 
of the thumb easily. The peritoneum was then 
sutured together both on the mesial side and 
on the lateral side. Apparently hemostasis was 
satisfactory. The wound was closed. 

Pathological diagnosis: adenocarcinoma of 
sigmoid; metastases to adjacent lymph nodes 
and to epiploic fat. 

Convalescence was fairly satisfactory. There 
was some ileus for the first few days but on 
the sixth postoperative day the bowels moved 
normally and continued to do so. The patient 
had to be catheterized regularly after the oper- 
ation. The urologist (Dr. W. K. Rexford) 
diagnosed a mild cord bladder, symptomati- 
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cally present before the operation (x-ray ap- 
pearance of enlarged bladder and dilated 
bladder at the time of the operation) and on 
June 27, 1947, a transurethral punch operation 
was performed. ‘‘There was some obstruction 
of the bladder neck. Three or four pieces of 
tissue were removed from the floor of the 
bladder neck. Bilateral vas ligation was done.” 
There was very little reaction from this oper- 
ation but suddenly on June 29, 1947, the pa- 
tient began to have some diarrhea. 

On June 30, 1947, he was uncomfortable 
with recurrent cramps. There was some dis- 
tention toward evening, chiefly in the right 
lower quadrant where a vague sensation of a 
mass could be felt in the right rectus region. 
There was no spasm or rigidity of the ab- 
dominal wall. White blood cells were 12,000; 
hemoglobin, 14 Gm. = g1 per cent; red blood 
cells, 5.07. The temperature had gone up 
to 100.4°F. after the transurethral punch 
operation but had been gg9.2 to 98.6°F. 
since then. There was also some evidence of 
shock, in that there was cyanosis, sweating and 
coldness of the extremities. Blood pressure was 
maintained satisfactorily. Preoperative diag- 
nosis of recurrent intestinal obstruction was 
made and the patient was taken to the oper- 
ating room on the evening of June 30, 1947. 

A long McBurney incision was made just 
above the right crest of the ilium. On entering 
the abdomen some dark colored serous fluid 
was aspirated. There was a loop of very dark 
colored small bowel apparent toward the mid- 
portion of the abdomen from the incision. The 
incision was prolonged downward and upward, 
partially cutting the muscular fibers of the 
abdominal wall. It was then seen that there 
was a loop of bowel (small bowel) which was 
totally gangrenous. It was about 16 to 18 inches 
in length and ended sharply. At a sharp de- 
markation point of the bowel both proximally 
and distally the bowel was viable. The mesen- 
tery itself did not look too unusual. There was 
no marked dilatation either above or below this 
area and the large bowel was visible in the 
depth of the wound; this was not dilated. 
Evidently the condition was a localized mesen- 


. teric thrombosis. As far as exploration would 


allow no larger extent than has just been 
described was involved. The involved bowel 
was tense, leathery, engorged and practically 
black. 


Ochsner clamps were applied through the 
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viable bowel, both above and below the gan- 
grenous portion. [he mesentery of the gan- 
grenous portion was excised between clamps. 
An aseptic anastomosis was then done over 
the two Ochsner clamps, interrupted silk for 
the outer layers and running No. 00 chromic 
for the inner layer. When the anastomosis 
was made, a good lumen was palpated through 
the anastomotic line and the anastomosis itself 
looked clean. A few sutures tacked the mesentery 
together and the abdomen was closed without 
drainage. The condition of the patient at the 
end of the operation was much better than it 
was before. The shock had disappeared, the 
extremities were warm and the pulse was quiet. 
He was placed on dicumarol therapy for one 
week. 

Following this, there was still some trouble 
with abdominal distention; although his bowels 
moved five days postoperatively and: he con- 
tinued to pass gas and liquid stools, his ab- 
domen was not normal. The Levine tube was 
replaced by a Cantor tube on the fifth post- 
operative day. Its progress down the intestinal 
loops was slow. Gas and feces would follow an 
enema and flatus would pass frequently, but 
large amounts of gas and small intestinal con- 


. tents were always brought up with the Cantor 


tube. He had persistent extrarenal azotemia, 
i.e., he was drowsy and the blood nitrogen 
hovered around 70 to 50 and would not get 
lower. Urinary output was well maintained 
(1,000 to 1,500); chlorides, blood proteins, 
hemoglobin, red blood and white blood cells 
were normal. 

After two weeks went by it was evident that 
although we could maintain him in electrolyte 
balance and his bowels moved, there was some 
partial obstruction of the small bowel which 
would not allow normal passage. If the long 
intestinal tube was clamped for two to three 
hours, he was uncomfortable and distended. If 
clamped more than three hours, he was tense 
and in pain. As soon as the clamp was opened 
he became rapidly deflated in two to three 
minutes with passage of considerable gas and 
liquid through the tube. 

The patient was re-explored July 18, 1947. 
Exploration was done through a right mid- 
rectus incision. The bowel which presented was 
not dilated but the wall was thickened. The 
large Cantor tube was easily palpable in the 
lumen; it had completely deflated the bowel. 
The bag containing mercury was found about 
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3 inches above a tightly adherent area between 
the small bowel and the posterior peritoneum. 
The bag was about 3 inches long and about 
14g inches in diameter and had apparently 
absorbed some air from the bowel. The con- 
stricted and obstructed area was in the lower 
ileum. Here the small bowel was densely 
adherent to a tag of posterior peritoneum in 
the region of the promontory of the sacrum. 
This was dissected free, the bowel serosa re- 
paired and the raw area which was left in the 
posterior peritoneal region tacked together. 
About 6 inches below this was the site of the 
end-to-end anastomosis. This was also caught 
tightly in a constricting band between the 
small bowel and the mesentery. When this was 
liberated, the end-to-end anastomosis was 
seen to be satisfactory. The finger easily in- 
vaginated in it and there was no obstruction. 
The raw areas here were repaired as well as 
possible. This area was about 8 or 10 inches 
from the ileocecal valve. A small piece of 
oxycel gauze was put against the raw aréga in 
the posterior peritoneum where the bowel had 
been adherent. 

There was no exudate in the abdominal 
cavity and no discoloration or lack of luster 
of the serosa of the small bowel. The remainder 
of the abdomen was not explored. There was 
definitely no further advancement of the 
mesenteric thrombosis process so no explora- 
tion was done for any sign of further extension 
of the malignancy. The wound was closed in 
the usual fashion. The condition of the patient 
at the end was good. 

From then on the patient’s convalescence 
was satisfactory. He was discharged from the 
hospital July 30, 1947. His bowels were moving 
normally. He subsequently had a transurethral 
prostatectomy (December, 1947). When last 
seen on April 1, 1948, he was gaining weight, 
going to business daily, his hemoglobin was 
88 per cent and his bowels moved without 
discomfort. He urinated easily every two to 
three hours, felt alert and well and had no 
complaints. 


Whittaker and Pemberton! analyzed 
sixty cases of mesenteric thrombosis at 
the Mayo Clinic in 1938, and Lauf- 
man and Scheinberg? carefully studied 
forty-two cases in Michael Reese Hospital, 
Chicago in 1942. Their mortalities were 90 
to 95 per cent. Thirty to forty per cent of 
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the cases in each series followed operations; 
the list comprised chiefly splenectomy, 
stomach, biliary, pancreas, colon and 
gangrenous appendix operations. In Pem- 
berton’s series in only three cases, which 
followed operation was reoperation at- 
tempted. Only one survived; a patient 
who had a mesenteric thrombosis following 
hysterectomy. Sixteen of his other patients 
were operated upon for primary mesenteric 
thrombosis with only two survivals. Nine 
of Laufman’s forty-two patients were 
operated upon with only three survivals. 

As Laufman and Scheinberg pointed out 
there are several reasons for the high mor- 
tality in mesenteric thrombosis. The pa- 
tient is very often moribund at the time it 
is recognized; auricular fibrillation, cir- 
culatory failure, etc. are common. The 
thrombotic process may involve the entire 
superior mesenteric vessels immediately, 
death ensuing before gangrene develops. 
The process of thrombosis frequently con- 
tinues to extend and propagate itself after 
operation. Murray’ believes that this is the 
principal reason for high mortality. Finally, 
there is termination in gangrene and 
peritonitis. 

By and large the recovered patients have 
been those who have undergone resections 
of relatively small segments of intestine. 
Brown,’ in a review of the literature, esti- 
mated that removal of up to 3 feet of 
small bowel carried a hopeful prognosis; 
any more extensive involvement “sharply 
increases the mortality.”* In our case the 
resected specimen measured 14 inches, well 
within this limitation. Laufman and Schein- 
berg suggested that larger quantities of 
blood than the usual 500 cc. are required 
in these cases and that perhaps more fre- 
quent use of larger quantities of blood (up 
to 2,500 cc.) would lower the mortality. 
Murray gave heparin postoperatively to 
six patients with mesenteric thromboses in 


* Madding and McIntire‘ recently reported a case in 
which the entire small bowel except the upper 4) feet 
of the jejunum and the entire ascending colon to the 
hepatic flexure was involved. This entire length of 
bowel was removed and jejunotransverse colostomy 
done. The patient recovered. 
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whom 114 to 7 feet of bowel was removed. 
He believed that thereby propagation of 
the thrombus would be stopped. Four of 
these patients were living and well one 
year later, and it was the judgement of the 
operating surgeons that “none of. these 
would have recovered.”’ Much has been 
written recently about the usefulness of 
paravertebral novocain block in relieving 
the arterial spasm which accompanies 
venous thrombosis of the extremities. 
Edgar Allen’ is critical of its value in these 
cases either for relieving spasm, except 
occasionally, or for stopping propagation 
of. the venous thrombosis. Tetraethy| 
ammonium chloride has a similar para- 
lyzing effect on the sympathetic and para- 
sympathetic ganglia. A generalized body 
effect lasting six to eight hours can be 
obtained with an intramuscular injection. 
We have seen no series of cases reported 
since 1942 in which the previously men- 
tioned advances in surgical care have been 
evaluated. 

Regarding etiology, it is known that 
mesenteric thrombosis is prone to follow 
splenectomy when factors conducive to 
thrombosis are present, and it also follows 
abdominal suppuration or operations in 
which soiling has taken place. In our pa- 
tient it followed colon resection and aseptic 
end-to-end anastomosis. Recent reports, 
although favoring aseptic end-to-end anas- 
tomosis when feasible, do not show sta- 
tistically that there is any increased safety 
or lessened morbidity over so-called open 
anastomosis. In this latter technic there is 
bound to be some spillage, but the in- 
creased accuracy of suturing and the vi- 
ability of a non-crushed bowel edge are 
compensating advantages. Whether the 
ileus our patient had for five days post- 
operatively, which was a bit more than 
usual, indicated slight peritoneal soiling is 
doubtful. He had no signs of cardiac trouble 
either before or after operation. 

Regarding diagnosis, there is no uni- 
formity to the pain in mesenteric throm- 
bosis. ““The pain is a true visceral pain, 
not associated with muscular spasm or 
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tenderness of the abdominal wall. It differs 
from simple vascular pain only in its con- 
stancy.’’® Until or unless gangrene or peri- 
tonitis develops, there is little abdominal 
wall spasm. 

Most observers believe that they cannot 
accurately tell venous from arterial mes- 
enteric thrombosis except in general terms; 
venous occlusion tends to develop more 
slowly, pain and collapse are less. If a 
small segment is involved or venous throm- 
bosis develops slowly, the pain is less. 
If the main artery is suddenly occluded, 
pain is agonizing, severe and there is con- 
siderable shock and collapse. Pain usually 
overshadows vomiting, as a differential 
point from intestinal obstruction. The pain 
of our patient was more of a crampy dis- 
comfort, constant but not severe. There 
was a vague mass. Distention was pres- 
ent but abdominal wall spasm was just 
beginning. 

Regarding the operative indications in 
our patient, the second operation, at which 
mesenteric thrombosis was found, was done 
without delay. There was a tender mass 
and signs of beginning peripheral collapse. 
By contrast the third obstruction was oper- 
ated upon only after eighteen days of 
careful observation and meticulous prepa- 
ration. This delay paid dividends. It took 
more than one week for the long intestinal 
tube to find its way down the length of 
the small bowel, but since the patient’s 
fluid, electrolyte balance, etc. were main- 
tained there was no hurry. At the third 
abdominal operation the small bowel was 
completely deflated and although thickened 
it could be handled, sutured and adhesions 
dissected as if it were normal and not 
obstructed. Recent reports are bearing this 
out. The lowest mortalities are obtained 
when operation is not undertaken until the 
bowel has been completely deflated pro- 
vided, of course, that strangulation can be 
ruled out. 


SUMMARY 


A case is described in which three suc- 
cessive operations for intestinal obstruc- 
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tion were done; resection and end-to-end 2. LAUFMAN, Haroitp and SCHEINBERG, SCHAYEL. 

of the ileum for mesenteric thrombosis, and 3, Brows, M. J. Mesenteric venous occlusion. Am. J. 
dissection and liberation of constricting Surg., 49: 242, 1940. 

‘adhesions for simple postoperative obstruc- + Goanon_F. end T. 
ee uperior mesenteric arterial occlusion. Am. J. 
tion. The indications and clinical course Sure, 74: 476, 1947. 
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thrombosis are briefly discussed. of blood vessels. Arch. Surg., 40: 307, 1940. 
6. Dunpeny, J. E. and Wuitriecp, R. D. Mesenteric 
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MACALPINE reviewed nineteen cases of papilloma of the renal pelvis 
and found that diagnosis was facilitated by finding tumor cells in the urine 
and a growth projecting into the ureter with a characteristic filling defect. 
Clinically, the condition often simulates hypernephroma. Removal of the 
kidney and of the whole of the ureter flush with the bladder is the recom- 
mended treatment. If the renal pelvis is opened, papillomatous tissue may 
escape and become transplanted and grow, causing future complications. 
In four of the reviewed cases, this occurred and such transplants assume 
malignant characteristics. Early diagnosis and complete ureteronephrec- 
tomy are therefore necessary if one is to obtain satisfactory results. 
Hematuria is often an initial symptom in these cases of papillomatous 
disease. (Richard A. Leonardo, M.D.) 
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SUBPERIOSTEAL PERICOSTAL BAND FOR THORACIC 
CAGE APPROXIMATION 


Emit A. NACLERIO, M.D. 
Assistant Visiting Thoracic Surgeon, Kings County Hospital 
New York, New York 


HE problem of closing the chest fol- 
lowing intrathoracic surgery is often 
associated with many difficulties. In 


ing the intercostal nerves. For this reason 
many thoracic surgeons have abandoned 
this method and are suturing only the 


Ge 


Fic. 1. Photograph illustrating removal of segment of periosteum. 


Fic. 2. Technic for applying band. 


former years the method of closure went 
through the same periods of trial and error 
as confronted the abdominal surgeon. 
Thus, the thoracic surgeon has passed 
through the era of catgut, silk and, finally, 
stainless steel wire. The methods have been 
far from ideal. These ligatures have been 
applied extraperiosteally without consider- 


periosteal bed. Some men employ pericostal 
sutures; however, they place them beneath 
the periosteum. This method! was suggested 
by the author and has the advantage of 
eliminating postoperative pain in the chest 
wall due to compression of the sensitive 
periosteum and intercostal nerves by the 
encircling sutures. 


859 


| 
é 
fae 
I 2 
i 
¥ 
4 


860 American Journal of Surgery Naclerio—Intrathoracic Surgery 


Fic. 3. Band in situ with interrupted silk closure of 
periosteal bed. 


As a new method of closing the thoracic 
cage which is an improvement over former 
methods, including the procedure already 
mentioned, the author has employed a 
metal band. Its use not only successfully 
prevents postoperative pain but, in addi- 
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tion, has many other advantages. These 
advantages are: (1) It is very simple to 
apply. (2) It diminishes the time required 
for emergency closing of the chest cavity. 
(3) The use of this approximator necessi- 
tates the removal of only small segments of 
the periosteum. (4) It is a rib approximator 
which obviates the necessity of employing 
special instruments and additional assist- 
ants to hold the ribs in approximation for 
suturing. (5) Its steel construction results 
ina strong chest wall which cannot separate 
and thus prevents the possibility of wound 
disruption. (6) The resulting chest wall 
enables the patient, immediately following 
the operation, not only to breathe nor- 
mally but also to turn from side to side and 
cough if necessary without fear of wound 
dehiscence and thereby the natural expul- 
sion reflex is preserved. (7) When employed 
properly, the band does not impinge upon 
the intercostal nerve and prevents irrita- 
tion of the sensitive periosteum. 

This metal band is constructed of stain- 
less steel and made in varying lengths 
which have been numbered from one to 


Fic. 4. Postoperative x-ray illustrating the clip. 
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five.* Number one corresponds to 3 cm. 
and number five corresponds to 5 cm. 
All are of -uniform width. These clips are 
applied manually while the assistant holds 
the ribs to be approximated with rake 
retractors. When this has been accom- 
plished, the surgeon then approximates the 
soft tissues of the chest wall. (Figs. 1 to 3.) 

This method of closing the chest wall has 
been employed on many occasions with 
great ease. Following this procedure, pa- 
tients have no discomfort. It has never been 
employed in children because the thoracic 
cage has not reached its maximum growth 
and the presence of the clip may influence 
proper anatomic and physiologic growth. 
In the event that it becomes necessary to 
remove the clip, this may be done under 
local novocaine anesthesia with minimal 
discomfort or distress to the patient. How- 
ever, the occasion has never presented 


* Manufactured by The George P. Pilling and Son 
Co., Philadelphia, Pa. 
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itself which necessitated the removal of the 
metal band. 


CONCLUSIONS 


A new method is presented for closing 
the operative wound following intratho- 
racic surgery. This method employs a metal 
band of stainless steel of varying lengths. 
Usually one or two clips are sufficient for 
approximating and maintaining the ribs. 
The advantages of this method have been 
enumerated. It is realized that some dis- 
advantages will arise in the future. How- 
ever, up to the present time the metal clip 
has proven to be most satisfactory. 


The author wishes to thank Dr. Richard H. 
Overholt for his cooperation in the use of this 
clip on his service at the New England Dea- 
coness Hospital, Boston, Massachusetts. 
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Hernia 
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Richter’s, 828 
strangulated, stenosis of intestine and, 729 
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of vena cava and ovarian veins for abortion, 746 

vein, for varicosities, 469 
Liver function and hepatorenal syndrome, 772 
Lobotomy, prefrontal, in schizophrenia, 227 
Lumbar regions, ruptured discs in, 140 


of magacolon, 808 


Masses, extrarectal and extrasigmoidal, 380 
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Méniére’s disease, 159 

Mesentery, thrombosis in, after injection for hemor- 
hoids, 279 

Movements, involuntary, treatment of, 257 

Mucocele of appendix, 709 

Mucosa, gastric, herniation of, 502 

Muscle, hemangioma of, 614 


N™* femoral, fractures (E.), 415 


Necropsy, intestinal tuberculosis seen at, 498 
Nerve 
acoustic, division of, in Méniére’s disease, 159 
block, glossopharyngeal, 713 
Neural axis, anomalies of, 231 
Neurofibroma of stomach, 607 
Neurosurgery 
and exophthalmos, 25 
growth of (E.), 1 
in intractable pain due to cancer, 187 
Nicola operation, Tungsten steel gouge in, 585 


fracture of, 700 
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Operation, Nicola, Turgsten steel gouge in, 585 
Orthopedics, anesthesia in, 817 
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ligation of veins of, 746 

pregnancy in, 618 
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Pituitary body, tumors of, 99 
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Program of American Proctologic Society, 413 
Prolapse, complete, of rectum, 358 
Pruritus ani 
pyribenzamine for, 307 
therapy in, 313 
Pyribenzamine for pruritus ani, 307 


own phenomenon and fracture of navicular 
bone, 834 

Rectoplasty, new, for hemorrhoids, 320 

Rectosigmoid, rupture of, 281 
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Rectum 
adenomas of, 365 
functional and organic diseases of, 296 
lesions of, and roentgenology, 348 
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Reduction of fractures of long bones, 645 
Rehabilitation of veterans, paralyzed, 3 
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of defect of tibia without fixation, 516 
of fascial defects with skin grafts, 677 
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of thyroid gland, 524 
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injury to, 3 
tumors of, 69 
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Hodgkin’s disease of, 628 
neurofibroma of, 607 
Sulfathalidine in fistulas of ileum, 852 
Surgeon, education of (E.), 759 
Surgery 
and psychosomatic disease (E.), 757 
anorectal, prophylactic dressing for, 292 
for epilepsy, 200 
for trigeminal neuralgia, 42 
of hemorrhoids and new rectoplasty, 320 
of pituitary tumors, 99 
of ulcerative colitis, 325 
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well planned, 519 
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Tantalum gauze in repair of hernia, 575 
Technic for subtotal thyroidectomy, 683 
Tests in diagnosis of varicose veins, 469 
Therapy in pruritus ani, 313 
Thorax, approximation of cage of, 859 
Thrombosis, mesenteric, after injection for hemorrhoids, 
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Thyroid gland, rupture of, 524 
Thyroidectomy, subtotal, 683 
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non-union of shaft of, 796 

repair of defect of, 516 
Torsion of omentum, 637, 849 
Traction, skeletal, of cervical spine, 749 
Trauma to region of bursa anserina, 489 
Trigeminal neuralgia, complications in, 42 
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Tubes, intestinal, effect of gases in, 441 
Tumors 

of adrenal cortex, 589 
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David Lyall 


Raymond Luomanen . 


Various Anesthetics in Orthopedic Surgery 


Richter’s Hernia 


Intermittent Raynaud’s Phenomenon Re- 
sulting from Non-united Fracture of the 
Navicular Bone. . . . . . +. K.K. Nygaard. 


William W. Reich . 
Lloyd R. Van Tassell . 


Comdr. Edward M. Kent . 


Cystic Hemangioma of the Spleen . 


Ewing Sarcoma of the Rib . 


Primary Torsion of theOmentum . . . Arnold S. Jackson. 
Sulfathalidine in Low Postoperative Fistulas {Louis T. Wright 


Mesenteric Thrombosis of Lower {Ileum 
following Resection of the Sigmoid Colon 


for Carcmoma .. . . . . . Harry C. Saltzstein 
Subperiosteal Pericostal Band for Thoracic 
Cage Approximation . . . . . EmilA. Naclerio . 


Lieut. Comdr. F. S. Ashburn 
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DEBILITATED patients need dextrose, 
certainly. But it’s a good bet that 
their vitamin store is depleted, too. 

More and more investigators are 
realizing that intravenous dextrose 
alone is often not enough to pull 
debilitated patients over the hump. 
Sebrell*, for instance, says “By giving 
glucose, you push up the metabolism 


and the utilization of those vitamins ™ 


which are necessary, without replac- 
ing them. As a result, the suspicion is 
growing that much of the disability 
and possibly part of the mortality 
following surgical operations is due 


to this effect on a patient with a 
low vitamin reserve at the time of 
operation.” 

When you use Cutter Vitadex-B, 
you're giving dextrose plus 4 of the 
major B complex factors —thiamine, 
nicotinamide, riboflavin, and pyri- 
doxine. Also important — patients 
receive dextrose and vitamins simul- 
taneously, in one combined infusion. 
Physician and hospital staff are 
involved in only one procedure — 
making it easier on the patient, and 
everyone concerned. 

*Sebrell, W. H., Jr., et al: J. Pediat. 22:494-507, April, 1943. 


Trade Name 


CUTTER LABORATORIES + BERKELEY 1, CALIFORNIA 


33 
=~ 
why send a boy & /Z 
“p 
| 
G7? Cfo 
to do a man’s vitavex job? 
A» 
B Ff | 
A| . 
7 
: 
F 
| CUTTER | 
4 
Fine Biologicals and 
‘ 
| 


34 


Have I got good news! a is 
off the short sheet. I can talk about it 
—and what’s more important, you 
it when you need it. 

Hypertussis, our concentrated 
hyperimmune anti-pertussis serum, is 
Cutter’s specific blood fraction for 
protection of the non-immunized—or 
treatment of youngsters seriously ill 
with whooping cough. 

Infants are hardest hit by this 
disease. I read about a typical case 
just last week — 


This baby was desperately sick when first 
seen—depleted from food loss and the ex- 
haustion of violent coughing. She was put 


donors. Each 2.5 cc. vial contains the 
therapeutic equivalent of 25 cc. 
That 
concentrated, potent low Os- 
age—and that means easily tolerated 
injections for even the smallest infant. 
Just in case you think I’m too prej- 
udiced—here are a couple of “quotes” 
on Hypertussis from some of the 
boys who know their clinical facts. 


At — AMA Section on Pediatrics, an out- 
standing paper on whooping cough serums 


concluded with this statement: ‘‘Our results 
suggest that human hyperimmune serum or 
globulin should be used in the treatment of 
all infants who are seriously ill with whoop- 
ing cough.” 4. 


Another study on the use of Hypertussis 
in 26 uncomplicated cases reports: ‘Results 
of treatment were considered excellent in 
14, good in 4, moderate in 4, and equivocal 
in 4. No patient became worse or died. Very 
striking was the fact that no patient in 
this group developed pneumonia or any 
other complication of pertussis...’ 2. 


If you’d like to read the complete 
articles, write for reprints. 


YE DM. 


under oxygen, and although we cane looked (Cutter Detail Man) 
pretty hopeless, injections o ypertussis 
were given—with remarkable results, The /. Kohn, Fischer, et al., Am. Jour. Dis. Child. 


paroxysms decreased rapidly and the infant 

began to respond to general therapy. 
Cutter fractionates Hypertussis from 
the serum of hyperimmunized human 


Sept., 1947 
a. Brainerd, Henry, Jour. Ped. Jan., 1948 


Cutter Laboratories * Berkeley 1, California 


Bach Jssues Wanted 
; THE AMERICAN JOURNAL OF SURGERY a 


will pay 

$1.00 per copy for the following issues: ; 
January 1947 August 1942 
January 1945 September 1942 y 

> January 1943 February 1941 i 


Send to 


THE YORKE PUBLISHING COMPANY, Inc. 
; 49 West 45th Street New York 19, N. Y. 
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from fear 
of conception 
when 
pregnancy | 
is contraindicated — , 


° Whenever pregnancy is contraindicated, maximal 


P protection is assured by the new Lanteen 
o _ technique. This New TECHNIQUE gives dual 
¢_ Physician’s package and protection—the mechanical protection of the 
ff complete description of the Lanteen Flat Spring Diaphragm plus the 
r) New Technique will be spermatocidal activity of Lanteen Jelly. 
yf sent upon request. 
Ethical LANTEEN FLAT SPRING DIAPHRAGM 
’ a Easily fitted and long lasting. The Lanteen Flat 
Advertised only to the 
' medical profession. Spring Diaphragm, collapsible in one plane only, 
4 is easily placed without the aid of an inserter. 
1 Fitting the largest comfortable size 
. assures maximal protection. 
t y Lanteen Diaphragms, made of the finest 
rubber, are guaranteed against defects 
he for a period of one year. 


LANTEEN JELLY 
-Lanteen Jelly, nonirritating, nontoxic, soothing 
and rapidly destructive to spermatozoa, combines 
active spermatocidal agents in a jelly 

readily miscible with the vaginal secretions. 


anteen 


Lanteen Medical Laboratories, Inc. - 900 North Franklin Street - Chicago 10, Iilinols 
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Cutside the Ivory Tower 


(continued from page 20) 


ie American Radium Society will meet at 
the Stevens Hotel, Chicago, June 20-22, 
1948. The following preliminary program has 
been announced: 

Experimental Comparison of Gamma and 
X-rays in Serial Biopsies by Constance Wood; 
Intra-oral Cancer by Elis Berven; Cancer of 
Pharynx and Larynx by Francois Baclesse; 
Cancer of the Uterus by Juliette Baud; Cancer 
of the Penis by Sir Stanford Cade and B. W. 
Windeyer; Carcinoma of the Antrum by Sir 
Stanford Cade and B. W. Windeyer; Prelimi- 
nary Report upon the Use of Needles Contain- 
ing Cobalt 60 by William G. Meyers; Roentgen- 
therapy of Advanced Cancer of the Cervic 
by Francois Baclesse; Contact X-ray Therapy 
of Cancer of the Rectum by Paul Lamarque; 
Treatment of Metastatic Cancer of the Breast 
by J. R. Freid, H. Goldberg and A. Herrman; 
Cancer of the Ear by C. L. Martin and J. A. 
Martin; Radiumtherapy of Advanced Salivary 
Gland Tumors of the Palate by Max Cutler; 
and Radiumtherapy of Bartholin Gland Cancer 
by H. H. Bowing. The general discussion will 
be opened by Dr. Frank E. Adair. 

The Janeway Lecture on The Achievement 
of Radium in the Fight Against Cancer will be 
delivered by Sir Stanford Cade, and at the 
banquet an address on Fifty Years of Radium 
will be made by Edith H. Quimby. In addition 
panel discussions will be held on the end results 
of the treatment of cancer of the tongue, should 
radiotherapy be separated from x-ray diagnosis, 
and treatment and results in cancer of the 
breast. 


He; ailments and cancer were the No. 1 
and 2 killers in the line-up of fatal diseases 
last year. Together they accounted for nearly 72 


per cent of the deaths among American men . 


and women. This was the experience of The 
Mutual Life Insurance Company of New York, 
according to a study made public yesterday of 
the causes of death among its 1,000,000 policy 
holders in 1947. Diseases of the heart and circu- 
latory system caused more than 57 per cent of 
the deaths in all age groups combined but hit 
hardest among people over sixty years of age 
who accounted for nearly 62 per cent of deaths. 
Cancer, on the other hand, was most severely 


felt in the age group of forty to fifty-nine in 
which cancer caused about 16 per cent of 
deaths. Mortality from cancer in all age groups 
combined was 14.6 per cent of the total deaths 
from all causes. Accidents ranked third among 
the killers. The heaviest toll was among those 
under forty years of age in which accidents 
were the principal cause of death and accounted 
for nearly 36 per cent of all deaths in this age 
group. Suicide and tuberculosis also hit youth 
harder than they did the older age groups. 


type ICELESS Oxygen Tent has 
: been developed by the Oxygen Equip- 
ment Mfg. Corporation of New York City. 
Incorporating many important new features, 
not found in any other iceless oxygen tent, the 
MECHANAIRE offers an easier, safer and 
more convenient and accurately controlled 
method of continued oxygen administration. 
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THE NEW YORK POLYCLINIC 


MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduate Medical Institution in America) 


OBSTETRICS AND 
GYNECOLOGY 


A full time course. In Obstetrics: lectures; prenatal clinics; 
witnessing normal and operative deliveries; operative obstetrics 
(manikin). In Gynecology: lectures; touch clinics; witnessing 
operations; examination of patients pre-operatively: follow-up in 
wards post-operatively. Obstetrical and Gynecological pathology. 
Regional anesthesia (cadaver). Attendance at conferences in 
Obstetrics and Gynecology. Operative Gynecology (cadaver). 


FOR THE GENERAL 
PRACTITIONER 


Intensive full time instruction covering those subjects which are 
of particualr interest to the physician in general practice. Funda- 
mentals of the various medical and surgical specialties designed 
as a practical review of established procedures and recent ad- 
vances in medicine and surgery. Subjects related to general 
medicine are covered and the surgical departments participate in 
giving fundamental instruction in their specialties. Pathology and 
radiology are included. The class is expected to 
mental and general conferences. 


UROLOGY 


A combined full time course covering an academic year (8 
months). It comprises instruction in pharmacology; physiology; 
embryology; biochemistry; bacteriology and pathology; practical 
work in surgical anatomy and urological operative procedures on 
the cadaver; regional and general anesthesia (cadaver); office 
gynecology; proctological diagnosis; the use of the ophthalmo- 
scope; physical diagnosis; roentgenological interpretation; electro- 
cardiographic interpretation; dermatology and syphilology; 
neurology; physical therapy; continuous instruction in cysto- 
endoscopic diagnosis and operative instrumental manipulation; 
operative surgical clinics; demonstrations in the operative instru- 
mental management of bladder tumors and other vesical lesions 
as well as endoscopic prostatic resection. 


PROCTOLOGY AND 
GASTRO-ENTEROLOGY 


A combined course comprising attendance at clinics and lectures; 
instruction in examination, diagnosis and treatment; witnessing 
operations; ward rounds; demonstration of cases; pathology; 
radiology; anatomy; operative proctology on the cadaver. 


FOR INFORMATION ADDRESS 


-MEDICAL EXECUTIVE OFFICER, 345 West 50th Street, NEW YORK 19 


— — 


COOK COUNTY 


GRADUATE SCHOOL OF MEDICINE 


Announces continuous courses 


SURGERY—Intensive Course in Surgical Technique, 
— Starting July 19, August 16, Septem- 
Surgical Technique, Surgical Anatomy & Clinical 
Surgery, Four Weeks, Starting June 21, August 2, 
September 13. 

Surgical Anatomy & Clinical Surgery, Two Weeks, 
Starting July 6, August 16, September 27. 

Surgery of Colon & Rectum, One Week, Starting 
June 14, September 20. 

Surgical Pathology Every Two Weeks 

UROLOGY—Intensive Course, Two Weeks, Starting 
September 27. 

FRACTURES. & TRAUMATIC SURGERY—In- 
tensive Course, Two Weeks, Starting June 7, 
October 25. 

OPHTHALMOLOBGY—Intensive Course, Two 
Weeks, Starting September 20. 

4 a Methods, Four Weeks, Starting Octo- 
11. 


Ocular Fundus Diseases, One Week, Starting 
June 7, November 15. 

GYNECOLOGY—Intensive Course, Two Weeks, 
September 13. 
Vaginal Approach to Pelvic Surgery, One Week, 
Starting September 27. 

OBSTETRICS—lIntensive Course, Two Weeks, Start- 
ing June 21, September 27. 
MEDICINE—Intensive Course, Two Weeks, Starting 

October 11. 
Personal Course in Gastroscopy, Two Weeks, 
Starting June 28, July 12. 
Electrocardiography & Heart Disease, Two Weeks, 
Starting August 2. 
DERMATOLOGY—Formal Course, Two Weeks, 
Starting October 4. 
Clinical Course Every Two Weeks. 
OTOLARYNGOLOGY—Intensive Course, Two 
Weeks, Starting October 18. 


GENERAL, INTENSIVE AND SPECIAL COURSES IN ALL BRANCHES OF MEDICINE, SURGERY AND THE SPECIALTIES 
TEACHING FACULTY—ATTENDING STAFF 
of Cook County Hospital 


Address: Registrar, 427 South Honore Street, Chicago 12, Illinois 
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The Carlson Double Arm Support 
for Kidney Surgery 
Designed to maintain position in kidney surgery 
in conjunction with adhesive strapping. Easily 
a applied. Favored by anesthetists. 
For information write 
KANSAS CITY ASSEMBLAGE COMPANY , 
609-11 East 17th St. Kansas City, Mo. : 


| Your first experience 
; vith ‘spur’ controlledg 


WOUND 
CLIPS 


rill demonstrate their 


superiority in obtaining | 
- more accurate skin | 


coaptation plus 
FINER COSMETIC RESU TS 


Your dealer can supply you 


-PROPPER MANUFACTURING 
_-10-34 44th Drive Long Island City 1, N. Y. 
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MODERN 
A ttentiou-"f ree 
SUCTION SERVICE! 


Here is mild, intermittent suction in a silent unit you can 
‘‘set and forget’’—ideally suited to post-operative cavity 
drainage over long periods of time—in these operations: 
® Intestinal Decompression ® Cystotomy 

Prostatectomy Intra-Partum Rupture 

Surgical Trauma Transcostal Thoracotomy 
Ileo-vesical Fistula Duodenal Fistula 

® Ruptured Bladder * Vesico-vaginal Fistula 


The 765 can save valuable time—and get better results! 
Ask your dealer, or write: 


GOMCO SURGICAL MANUFACTURING CORP. 
834 ME. Ferry Street Buffalo 11, N. Y. 


“*A new catalog has just been printed. 
It is yours for the asking.” 


(845 4 Century of Surgical Instrument 1948 
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Statuless Steel HERRICK KIDNEY CLAMP 


Ask your Supply Dealer Gives good exposure while ligating the renal pedicle. 
for HASLAM C-6193R 914 inches long with box lock 


LAM & Go., INc. 
FINE SURGICAL INSTRUMENTS 
83 PULASKI 


STREET BROOKLYN 6 NEW YORK 
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The DAXALAN—DOME-PASTE BANDAGE TECHNIQUE 
(Flesh Color Unna's Boot) 


For the Successful Treatment of . . . 
VARICOSE ULCERS and COMPLICATIONS 


The widespread clinical use of the method combining the use of DAXALAN and DOME- 
PASTE BANDAGE (Flesh Colored Unna’s Boot) for varicose ulcers and their complications at- 
tests to its efficacy in the treatment of this condition. 


DAXALAN, an antiseptic, antipruritic, astringent and kerato-plastic, contains a rigidly 
standardized WHOLE CRUDE COAL TAR (low in naphthalene content). It is carefully blended 
with zinc and starch, in a special hydrophilic base. DOME-PASTE BANDAGE is a 4” gauze 
bandage impregnated with flesh colored zinc oxide, gelatine paste, (Unna’s Boot) ready for im- 
mediate use. These products when used in combination afford the physician a time-saving and effi- 
cient means for treating varicose ulcers and eczemas. 


The simple regime which often produces dramatic results, includes reduction of inflammation 
and edema with wet dressings of BUROW’S SOLU- 
TION (DOMEBORO TABS) after which DAXALAN 
is applied by means of a wooden spatula, in a layer thick 
enough to cover the lesions and ulcers. The entire surface 
is then dusted with unscented talcum and a DOME- 
PASTE BANDAGE is applied. 


Write for samples and Jiterature 


: DOME CHEMICALS, 


The Roleof LODINE 


@ Diagnosis is the art or scien- 
tific process by which a dis- 
ease is recognized. Success or 
failure in establishing a cor- 
rect diagnosis depends in large 
measure on the use of reliable, 
safe and efficient clinical and 
laboratory procedures. 

e@ Iodine compounds occupy 
a unique position as indispen- 
sable aids in providing X-ray 
evidence that is informative 
and most frequently complete. 
They supply the ideal con- 


trast media for many diagnos- 
tic procedures — including 
bronchography, cholecystog- 
raphy, pyelography and 
myelography. Without these 
compounds, an accurate diag- 
nosis might be difficult or im- 
possible to make. 

e Likewise in the fields of 
prevention and therapy, few 
medicaments serve such use- 
ful and varied purposes as 
Iodine with its many com- 
pounds and derivatives. 
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That persons who eat an inadequate breakfast or skip 
breakfast entirely find difficulty in obtaining their 
needed nutrients from the other two meals of the day is 
becoming increasingly apparent. A nutritionally un- 
sound breakfast thus imposes an unnecessary burden 


not only on the other two meals, but also upon the 
organism. 


For this reason, nutritionists are unanimous that 
breakfast should provide from one-fourth to one-third 
of <.> day’s caloric and nutrient needs. In planning a 
nvtr.aonally sound breakfast, a widely endorsed basic 
breakfast pattern serves well as the nucleus around 
which the morning meal can be built. Providing fruit, 
cereal, milk, bread and butter, this pattern supplies 
virtually all essential nutrients in balanced proportion. 
It is economical and readily availab!e in all communi- 
ties. The cereal serving, consisting of hot or ready-to- 
eat breakfast cereal, milk, and sugar, is an important 
main dish of this meal. It adds significant amounts of 
essential nutrients and makes possible wide variety be- 
cause of the many kinds of cereals available. 


The table indicates the nutrient values of this basic 
breakfast and the contribution made by 1 ounce of 
ready-to-eat or hot cereal* (whole grain, enriched, or 
restored to whole grain values of thiamine, niacin and 
iron), 4 ounces of milk and 1 teaspoonful of sugar. 


The presence of this seal 
indicates that all nutri- 
tional statementsin this BASIC BREAKFAST TOTALS supplied AMOUNTS 
edvertisoment havebeon Orange jvice, 4 oz.; 4 by Basic Breakfast by cereal serving 
found acceptable by the Ready-to-eat or AB ccccccee 611 202 
Council en Feeds end Hot Cereal, 1 oz.; PROTEIN......... 20.7 Gm. 7.1 Gm. 
Nutrition of the Ameri. Whole Milk, 4 oz.; jan eeeee 0.465 Gm. 0.156 Gm. 
ugar, 3 mg. 1.6 mg. 
Toast (enriched, VITAMIN A....... 10741.U. 193 1.U. 
white » 2 slices; THIAMINE. eeeeeee 0.52 mg. 0.17 mg. 
Butter, 5 Gm. RIBOFLAVIN...... 0.87 mg. 0.24 mg. 
(about Iteaspoon); NIACIN.......... 2.3 mg. 1.4 mg. 
Whole Milk, 8 oz. ASCORBIC ACID .. 64.8 mg. 


*Composite average of all breakfast cereals on dry weight basis. 


CEREAL INSTITUTE, INC. ye 


A research and educational endeavor devoted to the betterment of national nutrition. 
135 South La Salle Street © Chicago 3 , 
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Ortho P harmaceutical Corporation . Raritan, New Jersey 


ste Bie. 


geared for maximum effectiveness 
the treatment of bacterial vaginitis 


In bacterial vaginitis or cervicitis (whether occurring postop- 
eratively or following childbirth or radiation), Triple Sulfa 
Cream* is rendering signally effective service in eradicating 
infection... healing mucosa...and restoring normal pH levels 
—primarily by virtue of its optimal bacteriostatic and 
bactericidal action at different specific pH levels. Healing time 
is frequently reduced by almost fifty percent with this simple, 
convenient therapy. Available at pharmacies everywhere 


TRIPLE SULFA CREAM—a pleasant, water-soluble, 
absorptive cream containing sulfathiazole, N’acetylsul- 
fanilamide, N’benzoylsulfanilamide, and urea peroxide. 


*Trade-Mark 
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safe prolonged obstetric analgesia 


‘The inherent safety of the saddle block method 


 CNupercaine 1:490 and 5% dextrose) may be 


HEAVY 
NUPERCAINE 


An intraspinal injection of ig. 
(%s5 gr.) of Nupercaine will usua 
sensory impulses from the uterus and bi 
canal for 1% to 3 hours. 


is enhanced by the wide therapeutic matgin 
of intraspinal Nupercaine. ; 
Now in a single ampul, Heavy Nupercaine 


injected without mixing and without dilution. 
Comprehensive brochure with extensive 
bibliography is available on request. 


Heavy Nupercaine — ampuls of 2 cc. in cartons of 10. 
Sales limited to hospitals. 


For further iriformation write Medical Service Division. 


@ CIBA PRARMACEUTICAL PRODUCTS, INC., SUMMIT. 


Ciba 


NUPERCAINE (brand of dibucaine) Trade Mark Reg.U.S.Pat.Of ON 
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